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This illustration shows a general view 
of our melting and pouring room. Six 
large Ludlum Electric Furnaces in the 
background, and one of our ladles and 
carriages busily at work in the fore- 
ground. 

With this equipment to take care of 
the first operation in the production of 
Mohawk Extra High Speed Steels, we 
are able to reach an output of over 
250 tons a month. 


Ludlum Steel “Consistently Uniform” 


BRANDS: 

Mohawk Extra Pompton 
High Speed Steel Carbon Tool Steel 
Albany Oneida 
Alloy Tool Steel Oil Hardening Steel 
Huron Teton 
Alloy Die Steel Ball Bearing Steel 
Yuma Seminole 
Chrome Magnet Steel **Foolproof”’ Chisel Stee] 


Prompt shipments from warehouse stock at Watervliet, N. Y., 
Detroit, Mich., Chicago, Ill., and Cambridge, Mass.— 
handled through our District Offices. 


Ludlum Steel Sein 


General Office and Works 
WATERVLIET, N. Y. 


Branch Offices 


Buffalo, N.Y. Cambridge, Mass. — Chicago, Ill.__ Cincinnati, Ohio = 
Cleveland, Ohio Detroit, Mich. New York City = 
Philadelphia, Pa. Pittsburgh, Pa. rE: —— 


caer aceramrrrmccrrsitimmemmae 


} 
i 


Ail 


} 
\ 


iil 


iil 


yh 





_ 

















i wt Te 





4 
= 
3 
3 
= 
= 
= 
= 
= 
- 
= 
= 
= 
= 
= 
= 
= 
= 
- 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
“ 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 





AUT 

















— 


| it 


2ailway 























(=) 
| 
1 
| 
Volume 94 May, 1920 No. 5 
CONTENTS 
EDITORIALS: SHOP PRACTICE: 
ae Ee SCORE OR: SRA 56.0565 dase ianeiek ed aw W oiele ewieweaee ase Shop Scheduling vs. Old-Fashioned Methods................200008 289 
‘Re PMPOTLANCE OF PRE POPEMIOMN:. «os: ck nes boca sce.0 bie cle esse veas evo" 2oe Ssivagiag Tian Speed Bieel SCCaw ss.sk saa cs bsic0s0000000005Hnanedoe 290 
EREOUAIEO SUNG TRUDE, PR OCROUINIE Sa. 5. 5:14 5: 5:.5:555 [0.W 0:0, 0'410'0/o.lnlatlove ye) oialwis:p. 00 pipe: See Squaring the Frames of French Locomotives...............02.eee08 291 
ET SURO MUNN UY, ERURDIRI saan Po assgicms ov ce 5Sssailbw hues aceite 4 a. io Go elarhia ob aie ae Nee ee Cee Senet a5 Oe ION. POUND 655 sie dn aa oasbdeminrdeaeeeadn ee 292 
RORNPee NGAI ATR EP SERIUIURME AMON 0d. co ogc oaie avis ts olarak oie kw a Gaieieooaia a ar ee How Enloe Straightened Out Weatdalle. oc..o..cccccccsccececcees se 293 
WEEE TSCCRNe TICCKORBER TEMICIOMCY ooo 5 ks dic os one bd win eo es eae~aces Oe Inflammable and Explosive Liquids in Shops................0000e8 295 
RENE tn PERRIN. EPIRA ds 0, 2S «Gs wey. 5 eT arares brs ta eda WHE SOD Ns Dake The Hump Method for Heat ‘Treating Tools.........cecccescvceccs 297 
New Books ....... eee re eee ee el RT ee OE RTE A Measurement Record for Railroad Shops..............cceecceee 299 
A. eee NS Cask a bid sid aa e's 505-0 2959 a don eRe 301 
COMMUNICATIONS: SCE: DCEO WENO nin hn 605 <4 sb 40 949s o.caonw Galion a ene ene 301 
Abuse of Safety Appliances............cccceccccceeccceccecccccee 258 Improved Method of Fittmg Brasees. os... os .i0csccescneces eee vas 302 
PEPAE OURNISOCR  WRCWNIOIINE oo iconv esas 6:4, dara ne eid esa vatwidara ahinaneaiaeelaain” NEW DEVICES: 
Lubrication of Cylinders. ....... sees eee e eee e ee eee eee e eee eens 258 A Flue Rattler Which Cleans by Friction..........sceccccscseece 303 
Open Side Planer for Ratlway Shep Wes «.0..60005s000000080 500000 304 
GENERAL: _— a, Equipped y mg bce wr RN 665000402608 esa eee poe 
New Electric Locomotives tor the C. M. & St. P.....c..cc.ccscevee 259 ecording Instrument for Road Locomotives..........+.+eeeeeeeee 
Increasing Locomotive Efficiency and Capacity-............. +2222. 265 Red E High Speed Lathe Center..........ccsecsessccovssveveroes 307 
Rautoaad Lapor Board Appoisted iss o:6s.6:.s:0.0:6:0:09 si0.0:5.ai0.00'9-4:0 00 010.0000 268 Anti-Slip Surfacing Decreases Accidents re ee eae eres ee ne Se ee ee 307 
rege: Sa, MRNA ng i Nee er I he 2k | od 269 Universal Vise for Paeumatic Dritle. os. a... 00.600 s:00000060000004008 3 
\ Practical Preignt ‘Train. Loading Meimod.... 06.60.0600 e0c00i0 cowie 270 Car Hauling Winch Reduces Switcher Work.......+++.seeseeeeees 308 
Locomotives for the Belgian State Railways............s0cccecceee 274 Slotting Machine for Tool Room Work...........scccssccssscesce 309 
Fullswing Relieving Attachment for Lathes............eccesseeees 309 
CAR DEPARTMENT: Modern Refinements in Shaper Design... oo 00 cccsssnensageee ease 310 
Pneumatic Freight Car Painting Machine.......cccccccocsesessseses 249 GENERAL NEWS: 
Characteristics Of Sokt Metal Beara g ise .c a6 :o:ic:i0iee.0:0:0t19 000 00:000b:0 0 276 a ee ee ee ee rere 311 
Bilin Drying of Green Hardwoods. ..6.0606 5000s ssiedees cevesccsies 200 Mectnes and Conventions. « ....:6.00000000005206s0s20nskheonee enh 312 
Bo ee ee a a Se ea ee 281 eer ere rere ere eee 313 
Periodical Repacking of Journal Boxes, A. R. A. Rule 66.......... 284 SUE MME DHOURG isis aise icone dsinndieeesbegaeees oes sd ann ab Oaeee 315 
The Inspection of Freight TWaquspmien’. 6.6.5 vicisiccisicccw ows beaeess ses 285 IE eos chokes a Sadan eand cag Anand saw Sid Pape eee ee aa 320 








In 1832 when the American Railroad Journal, the fore- 
runner of the Railway Mechanical Engineer, was founded 
the subscription price was three dol- 


The High lars a year. In 1837 the journal was 
Cost of changed to a weekly and the price was 
Publishing increased to five dollars. Probably 


none of our readers remember when 
the change in the subscription price to two dollars went into 
effect. For many years this has remained unchanged; but 
recent increases in the cost of both labor and materials have 
been so great that the publishers are now forced to in- 
crease the subscription price to three dollars in the United 
States, east of the Mississippi and in Mexico and four dol- 
lars west of the Mississippi, in Canada and foreign coun- 
tries. The increase in the subscription price beyond the 
Mississippi is due to discrimination against that section of 
the country embodied in an Act of the Congress which pro- 
vides for geographical zone rates and progressive increases. 
The publishers regret this; but the action of the government 
leaves no alternative. 
fo some of our readers it may come as a surprise to learn 
that even the new subscription price will not pay the cost 
of the paper alone. The price of this one item has in- 
creased over 200 per cent and the end does not seem in 
sight. ‘The increases in the cost of material and labor are 
matters which are probably of minor interest to our readers, 
however, and are mentioned only to avoid the charge of 
profiteering. The editors realize that the subscribers are 
most concerned with the way in which the publication covers 
its field. It will be our endeavor to make the Railway Me- 
chanical Engineer worth all that it costs to our readers and 
the editors will welcome suggestions for improvement that 
will make it more valuable to railroad men. 


— 
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In the past many railroads have been open to criticism 
because of their failure to accord to men in the minor super- 
visory positions either the compensation 
The Importance or the recognition to which they were 
of the entitled. The status of the foremen in 
Foreman the mechanical department has been 
improved during the past two years. It 
is to be hoped that conditions will continue to grow better 
and that a real incentive will be created so that the most 
competent and ambitious workers will be induced to strive” , 
for promotion and to make the most of their opportunities 
for further advancement. The lack of personal interest on 
the part of the higher officers is often responsible for a feel- 
ing of indifference among the foremen, which has a decidedly 
bad effect on the men under them. In this connection Dr. 
Hollis Godfrey recently said: “The one man most vitally 
affecting the workman is the foreman. When industry adopts 
education, when it teaches its management and its foremen 
to teach, it will eliminate many of the major causes of labor 
trouble. This will be done not merely through the develop- 
ment of the good fellowship that is inevitable. It will follow 
as a natural result of giving every man a real chance. When 
the foreman is taught by his industry and in turn becomes 
a teacher of the men under his orders, obstacles to each man’s 
rise will be removed. Every man will have the same chance 
to progress. Nothing makes more difference in industrial 
unrest than the foreman; nothing can serve better to help 
industry and the workman than to make him a teacher.” 
Under present conditions the majority of general officers 
are burdened with a mass of detail which should be handled 
by their subordinates. The foremen, instead of being minor 
executives, are little more than clerks. This condition should 
not exist if the higher officers would accept Doctor Godfrey’s 
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suggestion. Instead of throwing the foreman on his own 
resources, giving him little authority and expecting little of 
him, the roads should take steps to develop the foreman’s 
executive ability, teach him how to handle men and outline 
the general policy which he should follow. With such train- 
ing the foreman could be given more authority, more questions 
could be settled locally and the higher officers would be re- 
lieved of a large proportion of the detail work with which 
they are now burdened. 


In an article on bronze and babbitt bearings appearing in 
this issue, the author, who is a manufacturer of bearings, has 
aptly referred to the scrap pile as the 


Bronze laboratory of experience and has com- 
and Babbitt mented on the lack of suitable bearing 
Bearings testing machines. If it is a fact that 


the value of such testing machines as 
we now have lies mainly in the testing of the lubricant, the 
design of a practical machine for testing the physical prop- 
erties of journal bearings would appear to offer an ex- 
cellent field for further development. The statement that the 
application of a single formula may result in a large varia- 
tion in the structure of the bearings caused by different 
pouring temperatures or rates of cooling, and that conse- 
quently analysis is a faulty basis on which to purchase bear- 
ings, may lead to some discussion among our readers. It is 
also stated that conservation of tin during the war caused 
the United States Railroad Administration to specify high- 
lead bearings for the new cars purchased and as this re- 
sulted in an unusually soft bearing there is some question as 
to how soon these bearings will require replacement. Now 
that the cars to which these bearings were applied have been 
in operation some time it would be interesting to know what 
results are being obtained from these bearings in actual 
service. 





Lack of material with which to complete repairs to equip- 
ment held in shops is perhaps the most frequent complaint 
heard from foremen and shop superin- 

The Service tendents; it is also one of the best ex- 

of cuses ever offered for not getting the 

Supply power out in time to suit the operating 
department. It would be difficult to 

make a comparison between railroad and industrial shops 
without observing an unsatisfactory condition on the railroad, 
with respect to material supply, that cannot altogether be 
accounted for by the greater diversity of work encountered 
on the railroad. This view, however, does not take into con- 
sideration the fact that on any railroad the shops include 
many small units scattered over a wide territory as contrasted 
with industrial enterprises, which are generally concen- 
trated within a single shop or group of buildings thus mak- 
ing it possible to provide at all times an adequate supply of 
material without accumulating an excessive stock. The shop 
foreman does not always appreciate just how expensive it is 
to maintain a stock of material that would be large enough 
to meet any possible requirement. In the eyes of the shop, 
every delay to important work on account of a shortage of 
material tends to overshadow any possible benefit obtained 
through carrying the smallest possible stock of all materials. 
On the other hand it is possible for the stores department 
to overlook the loss that may be occasioned if material is not 
always on hand when it is needed. The general storekeeper 
or purchasing agent can usually carry his point with the man- 
agement because he is able to produce a convincing statement 
showing the amount of money that can be saved by means 
of a reduction in material stocks, but it is next to impossible 
for the shop superintendent to prove in dollars and cents just 
what loss has been occasioned by equipment held in the shop 
waiting for material or to demonstrate what could actually 
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be saved through increasing certain quantities of material 
carried in stock. 

This is a situation which admits of further study on the 
part of the railroads with a view to striking a proper balance 
between the objectives of the mechanical and the stores de- 
partments. A better mutual understanding of the problems 
of both departments with respect to the service of supply 
would be helpful. 





For many years preceding the war the development of the 

locomotive may be said to have kept ahead of the times. 

The war brought locomotive develop- 

Overcoming ment practically to a standstill, while 

Rising it increased the cost of everything en- 

Costs tering into locomotive construction, 

maintenance and operation. The re- 

sult is obvious. Locomotives are paying about one-half 

the dividends they did before the war; in other words, the 

cost of tractive effort has been doubled. These costs are 

not coming down and the railroad security holder will not 

be satisfied with a lower return. The efficiency of the loco- 
motive must and will be increased to meet the situation. 

For years the Germans applied feedwater heaters, while 
French and English locomotives were somewhat of a curi- 
osity to us because of their light reciprocating parts. 
More recently pulverized coal has been used on Brazilian 
locomotives. In pre-war years the American locomotive de- 
velopment was so rapid that the railroads were satisfied to 
“Jet well enough alone” and ignored the refinements intro- 
duced abroad because costs, particularly fuel cost, were 
so much lower in this country. Now that cheap coal is a 
thing of the past there can be no argument against the 
feedwater heater, lighter reciprocating parts and the use of 
inferior coals in pulverized form. 

Will the railroads utilize the 15 to 20 per cent saving re- 
sulting from the use of a feedwater heater and take ad- 
vantage of alloy steels, not only to reduce dynamic augment 
but to lighten the weight of reciprocating parts so that boiler 
capacity can be increased? Will they take the initiative in 
the development of the use of pulverized coal as a means of 
utilizing anthracite culm and Dakota lignite? Or will the 
railroads continue to view these developments from a criti- 
cal standpoint? Is is easy to say that the feedwater heater 
will add to maintenance, that alloy steels increase the first 
cost of the locomotive and that pulverized coal is entirely a 
development for the future, but it is imperative that me- 
chanical men make these developments a success rather 
than an obstruction. The motive power department has 2 
better opportunity today than ever before to improve loco- 
motive efficiency. 





In large modern locomotives the boiler often extends up 
nearly to the limit of the road clearance and the height of 
the steam dome is greatly restricted. 


Wet Steam This in turn necessitates placing the 
Decreases throttle valve relatively close to the nor- 
Efficiency mal water level in the boiler, and as 


a result there is a tendency for water 
to be entrained in the steam at high rates of evaporation or 
when the water is carried too high. This carying over of 
water takes place even with the best water supply and is of 
course aggravated when the water carries impurities that 
cause foaming or priming. Tests made under both labora- 
tory and road conditions have shown that the steam entering 
the dry pipe may have as high as four to six per cent of 
moisture. 

If moisture is carried over with the steam the superheater 
must evaporate the entrained moisture and the superheat is 
therefore reduced. The amount of heat required to evapo- 
rate water is relatively high when compared with the heat 
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needed to superheat steam; therefore even a small percentage 
of moisture will cause a serious reduction in the superheat. 
lo convert one pound of water at 200 lb. pressure into steam 
requires 838 B.t.u., but only 60 B.t.u. are needed to super- 
heat the steam 100 deg. F. Therefore, an increase of five 
per cent in the moisture content will cause a decrease of 
70 deg. in the superheat, assuming that the rate of heat 
transfer through the tubes is unchanged. If evapora- 
tion takes place in the superheater to any considerable ex- 
tent the unit tubes become lined with scale, thus reducing 
the rate of heat transfer and cutting down the superheat un- 
der all conditions. ‘The serious results of a high moisture 
content in the steam can be realized from the fact that a 
falling off in the superheat 
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voluminous works, there is stated for each substance the type 
of container used, the fire hazard and the railroad shipping 
tegulations. While the book will be found particularly use- 
ful for those who desire data in a non-technical form, it 
should also prove a handy reference work for chemists. 


Mechanical World Year Book for 1920. 328 pages, 4 in. by 6 in., illustrated, 
bound in cloth. Published by Emmott & Co., Ltd., 65 King street, Man- 
chester, England. 

This is the latest edition of an English reference book that 

has been in publication for 33 years. The current edition is 

an enlargement over previous issues and contains several new 
features, including an important section dealing with water 
and hydraulic work in which 





from 250 deg. to 180 deg. 





(equivalent to an increase of 


information is given on the 
| friction of water in pipes and 


five per cent in the moisture 
in the steam) raises the coal 
consumed about 15 per cent. 
In other words, each increase 
of one per cent in the moisture 
content of the steam will cause 

three per cent increase in 
the fuel consumption. 

The loss of efficiency re- 
sulting from the entraining of 


moisture is so serious that the 
problem of overcoming this 
trouble deserves careful study. 
If the dome does not extend 


up to the clearance limits, the 
quality of the steam may be 
improved by making it higher 
and raising the inlet to the 
throttle. Locating the dome 
some distance ahead of the 
rear tube sheet should be an 
advantage as the ebulition is 
least rapid over the forward 
part of the tubes. Throttle 
valves which draw steam only 
from the extreme upper part 
of the stand pipe are also ad- 
vantageous. If with the best 
arrangement of dome and 
throttle that can be devised the 
moisture content of the steam 
is still high, a steam separator 
may be needed. Plans are 
now under way for the instal- 
lation of a steam separator 
and its effect on the quality of 
steam will be watched with 
interest. The fact that an in- 
crease of one per cent 
moisture in the steam will 
cause an increase of three 


per cent in fuel consumption is of sufficient importance to 





What Do You Think? 


In what way do you believe that locomotive 
efficiency and capacity can be most effectively 
increased? In this issue Mr. Milner has sug- 
gested three or four ways in which he thinks this 
can be done. If you don’t agree with him or can 
suggest a better means, the Railway Mechanical 
Engineer would like to know your views. 

The article on new electric passenger locomo- 
tives for the St. Paul indicates very clearly that 
electrical engineers have not come to any agree- 
ment on the best type for passenger service on 
mountain grades. If you are keeping in touch 
with electrical matters, as you should, you may 
be able to give us your own idea as to the best 
type. 

Determining the proper loads for locomotives 
is a live topic. Mr. Mounce’s article will add 
something to your knowledge of this subject, and 
if you have a theory on train loading, now is the 
time to put it into an article. 

Freight car repair methods vary the country 
over. This issue describes in a very complete 
article how the work is done on the E. P. & S. W. 
If you cannot tell us how you are repairing cars 
cn your railroad, perhaps you can send the 
Railway Mechanical Engineer some good pictures 
and a few notes that will tell the story. 

In the Shop Practice Section the article on 
measurement records outlines a method that 
might be useful in your shop. What do you think 
about it? 

The New Devices Section should not be over- 
looked if you want to keep up to date. 

The Railway Mechanical Engineer solicits co- 
operation on the part of its readers; don’t be sat- 
isfied with subscribing but contribute something. 











on pumps and pump fittings. 
The applications of hydraulic 
power are described and data 
given on hydraulic accumula- 
tors, hydraulic press cylin- 
ders, flanging presses, punch- 
ing presses, hydraulic pipes 
and flanges. Another addi- 
tion is a section on heating 
and evaporating liquids. This 
includes descriptions of tubu- 
lar heaters, feedwater heaters 
and evaporators. The book is 
quite complete with respect to 
gas and oil engines, particu- 
larly the Diesel engines. 


Inventions, Their Purchase and Sale, 
By William E. Baff, 230 pages, 5 


in. by 7% in., bound in cloth, 
Fublished by D. Van Nostrand, 
New York, 


This book is written by a pat- 
ent attorney who is familiar 
with the steps by which many 
inventors have turned their 
patents to good account and 
contains many commonsense 
suggestions on how to make 
the most out of an invention 
after the patent has been ob- 
tained. It is essentially a busi- 
ness man’s book on the mar- 
keting of inventions and does 
not deal directly with inven- 
tions in their inception and 
handling through the patent 
office, but rather with the 
methods of obtaining the 
greatest return 


Invention has played an important part in railroad de- 





Warrant the most serious consideration of this problem. 


Condensed Chemical Dictionary. 523 pages, 6 in. by 9 in., bound in 
cloth. Published by the Chemical Catalog Company, 1 Madison avenue, 


New York. 


In the shipment of chemical products, railroads are often con- 
fronted with the perplexing problem of determining whether 
the nature of the chemical makes its transportation hazard- 
ous. Realizing the need for a work that would give in a 
condensed non-technical form information regarding the 
properties of chemicals, the publishers have compiled. this 
reference work. In addition to a concise statement of the 
physical and chemical properties commonly included in more 





velopment and patents developed in railway practice are 
usually taken in hand by some carrier for the privilege of 
using the device if it proves successful in operation. If the 
inventor obtains a broad patent upon a meritorious device 
he is usually successful in placing it in the hands of an es- 
tablished supply house and does not find it necessary to en- 
gage in the business of marketing his invention in order to 
realize a profit from it. However, no inventor can afford to 
overlook the business viewpoint. No matter how ingenious 
his invention may be, it must be something upon which busi- 
ness men can make a profit. This book will recommend 
itself to any inventor who is anxious to know what is re- 
quired of a patent to make it successful from a commercial 
as well as a mechanical standpoint. 
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ABUSE OF SAFETY APPLIANCES 


CINCINNATI, OHIO. 
To THE Epriror: 

There has been a great deal said and written about the 
inspection and maintenance of safety appliances, but there is 
very little said about the abuse of them. This abuse is prin- 
cipally due to rough handling or carelessness on the part of 
trainmen. It is a common occurrence to find several cars on 
repair tracks daily with ends broken out, causing loose side 
and end grab irons, or bent and inoperative brake staffs, or 
uncoupling levers. 

Often couplers are pulled out of cars, which are then 
switched from one track to another, damaging the safety ap- 
pliances on every car they come in contact with, which could 
be avoided if the cars were properly disposed of after being 
damaged. 

Safety appliances were made for the protection of trainmen, 
but as a rule they receive very little consideration, as these 
employees apparently have little respect for safety appliances 
or any other part of a freight car. B.. Ft. 


THE MECHANICS’ VIEWPOINT 
MeEapvILte, Pa. 
To THE Eprror: 

A workman is a funny animal, and to handle him requires 
tact, diplomacy and a working knowledge of human nature; 
like a mule he can be led but not driven, and a little appre- 
ciation goes a long way to help the monotony of his daily 
grind, for such it gets to be. Never lose sight of the fact 
that a man is attracted to the particular work he chooses more 
by inclination than by circumstances. He follows a bent, a 
leaning. The way to get the best from him is to keep him 
interested. 

This can be done in various ways — by showing a little 
interest in him and his work, by indirect suggestion, by creat- 
ing a little friendly rivalry, by an efficient first-aid chest, by 
fair compensation and by real appreciation. Some men 
handle their workmen on the theory that they will be im- 
pressed and produce more if they, the big men, keep away— 
hold themselves aloof. Get acquainted with your men, place 
them to the best advantage, take a healthy interest in their 
work and the little troubles they have with their jobs and 
machines, and you will get results. 

The last hundred years have shown more advancement 
than all the years gone before. To be up to date requires 
more application and study as the times progress; the day of 
the all-around man has given way to the specialist. The 
field has broadened to such an extent that he who covers it 
all knows very little of any one thing, and is constantly 
running afoul of unseen situations that are easy to fofesee 
and be met by the one on the ground, so to speak. Knowl- 
edge commands respect in the shop as in other walks of life, 
and is a result-getter—one of the best, one that will endure. 

You would be surprised if I told you I never saw a man 
on any kind of a job that was not pleased at the prospect of 
increased production through the medium of better tools, 
improved methods, or short cuts. It is a fact, and instead of 
holding down the output, as he is sometimes accused, he 
really hopes in some way, not always clear to him perhaps, 
to increase his daily average; when he does, a little hearty 
interest repays him and spurs him to greater efforts. 

One of the hardest things for man today is to be broad- 
minded, to look without prejudice at the two sides of a ques- 
tion. Some reasons that make it harder are knowledge of 
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only one side of the question, not being interested in two 
sides, dwelling on theories at the expense of the practical, 
aloofness and selfishness. 

When the big man comes late to work fresh from his daily 
bath, things naturally look different to him. He goes about 
his side of it left handed; his comfortable ideas of his own 
greatness make it hard for him to come down to common 
everyday problems and explains the breach between him and 
his men. If the average big man was to obtain the private 
opinion of his men he would be surprised; he would find the 
workman’s ability to absorb punishment had in no way 
dulled his sensibilities and the high standard of living of the 
American worker puts him in a class alone; he must be con- 
sidered and handled differently than alien labor. 

Never advocate piecework as it is the surest way to get in- 
different quality and, of course, larger quantity, as quantity 
is all the pieceworker can see; it is hard on the nerves of the 
nation and in due time will show its effects. ‘There are other 
ways to get results, and the dawn is open for them. 

From A RatLroaD MECHANIC. 

[This letter was not written for publication, but is taken 
from a personal letter to one of the members of our staff. It 
is so much to the point that we felt it would be of interest and 
help to many of our readers in directing the efforts of the men 
under them.—Editor. | 


LUBRICATION OF CYLINDERS 


Cuicaco, IL. 
To THE Epiror: 

In your editorial on “Lubrication of Cylinders,” in the 
March issue, you call attention to the various points at 
which the oil is injected, but say nothing about the manner 
of delivery. It stands to reason that with the gravity lubri- 
cator, the lower the point at which the oil is injected into 
the steam the more regular the delivery will be. Connecting 
the gravity feed lubricator pipe to the cylinder instead of in 
the steam pipe has the additional advantage of delivering 
the oil into steam of less pressure. ‘These two factors, the 
greater pressure head and the reduced resistance pressure, 
should tend toward an improved cylinder lubrication, pro- 
vided carbon incrustation can be avoided. 

I cannot, however, see how the valve lubrication would be 
improved, since it is conceded by those who advocate gravity 
lubricators feeding into the cylinder only, that the live steam 
valve rings would have to depend for lubrication on the oil 
that is carried by the exhaust rings of the valve to that part 
of the valve chamber wall traveled by the live steam rings. 

You also state that there is a growing tendency to dispense 
with swabs on piston rods. The reason you give, however, 
is not the whole cause. The principal reason is that the rod 
packing cannot pack against a thin film of oil so that with 
pressure inside the cylinder and no pressure outside, enough 
oil impregnated steam leaks by the packing to lubricate the rod. 

If the above holds true we should not expect good lubrica- 
tion of the live steam valve rings, because the conditions are 
just the reverse of rod lubrication. In the rod lubrication 
the pressure side carries the oil to the non-pressure side, 
which is natural, while with the valve lubrication we should 
not expect the lower exhaust pressure side to carry and main- 
tain the oil in the higher live steam pressure side. 

It seems reasonable, therefore, to lubricate the live steam 
side of the valve first, by injecting the oil into the steam 
pipe about 20 in. above the valve, and with the same oil 
impregnated steam, lubricate the cylinder and, again, as 
an extra precaution that does not cost anything, use that 
same oil impregnated steam to lubricate the exhaust side 
of the valve. It is absolutely necessary, to realize the best 
results from the scheme above outlined, to inject the oil into 
the steam at every revolution of the drivers, as can be done 
with a force feed lubricator. W. J. SCHLACKS. 





























il Passenger with General Electric Locomotive 


NEW ELECTRIC LOCOMOTIVES FOR THE C. M. & ST. P 


Description of Two!/Radically Different Types 
Recently Designed for Passenger Service 


now being constructed for the electrified divisions of 
the Chicago, Milwaukee & St. Paul. Five of these are 
built by the General Electric Company and ten by the 
\Vestinghouse Electric & Manufacturing Company in con- 
junction with the Baldwin Locomotive Works. 
lhe motive power equipment for the initial electrified divi- 
sion of 440 miles over the Rocky Mountains consisted of 
freight locomotives, 10 passenger locomotives and 4 
itching locomotives. When it was decided to electrify the 
vision over the Cascade Mountains these 15 new passenger 
omotives were ordered. The original 10 passenger loco- 
otives will be regeared for freight service, so that the St. 
ul will now have 15 passenger, 42 freight and 4 switchers, 
a total of 61 electric locomotives in service on the two 
trified divisions. 
ihe two new types of electric passenger locomotives built 
the Chicago, Milwaukee & St. Paul were designed for 
same class of service by different groups of engineers 
rking independently; from an inspection of the finished 
omotives it would appear that the two types could hardly 
more different. 
Roughly the requirements for both designs were as follows: 
locomotives must collect 3,000 volt direct current power 
m an overhead catenary. They must be able to haul a 
car passenger train weighing 950 tons over a two per cent 
de, compensated for a distance of 20 miles, and over a 
per cent grade compensated for a distance of 17.8 miles. 
\ey must maintain speeds of approximately 25 miles an hour 
up two per cent grades, 35 miles an hour up one per cent 
crades, 60 miles an hour on level tangent track and must hold 
trains on down grades by regenerative braking at speeds con- 
sistent with safe operation. The sharpest curve on the main 
line is 10 deg., but the specifications required that the loco- 
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motives must negotiate a 16-deg. curve in the yards satis- 
factorily. 
The General Electric Locomotive 

The running gear of the General Electric locomotive is 
composed of four individual trucks, two end trucks having 
three axles each, and two center trucks having four axles 
each. These trucks are connected together by special articu- 
lation joints. The motor armatures are mounted on the axles 
and the motor fields are carried on the truck frames. 

The two end sections are similar to each other in appear- 
ance. ‘The operator’s cab in either section is on the inner end 
next to the heater cab above described, in order that the 
operator can be convenient to the heater and in order to 
allow a maximum space for apparatus in the apparatus cab 
or outer end section. Another advantage of this arrange- 
ment of cabs is that the operator can have access to any sec- 
tion of the locomotive requiring his presence without passing 
through a section containing high-tension apparatus. The 
engineer’s or operating cab contains a main or master con- 
troller, the air brake valves and handles, and an instrument 
panel, containing air gages, ammeters, and speed indicator. 
The engineer uses either of the two operating cabs according 
to the direction in which he is running. 

A door gives access from the operating cab to the apparatus 
section which extends with a cylindrical top to the extreme 
end of the locomotive. The cylindrical construction nat- 
urally adapts itself to the protection of the apparatus in- 
cluded and in addition to this it has the advantage of allow- 
ing a clear vision for the operator from his normal operating 
position. 

Motors 

The motors are of the bi-polar gearless design which were 

adopted by the New York Central 14 years ago for operating 
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Showing Wheel Arrangement ang kL ocation OF NIOLUNS 


Side Elevation and Section of General Electric Locomotive, 








May, 1920 


heavy passenger trains between Grand Central Station and 
Harmon, N. Y. To insure light weight per axle, flexibility 
in control, good truck arrangement for curving as well as for 
high-speed running, twelve motors are chosen, each of rela- 
tively small capacity. ‘They are especially designed to with- 
stand high temperature, being insulated with mica and asbes- 
tos. ‘The continuous rating of each motor at 1,000 volts and 
with 120 deg. rise by resistance is 266 hp., corresponding to 
3,500 tractive effort at the rim of the drivers at a speed of 
28.4 mi. per hr. Forced ventilation is employed for cooling. 
lhe armature core is provided with holes for the passage of 
ventilating air. Ventilating blowers are located above each 
motor armature and deliver air at the commutator end of the 
motor where it divides, a part passing through the armature 
ind a part back through and around the field coils where it 
escapes upwards and is afterwards used for ventilating the 
starting resistors. 

[his type of motor lends itself nicely to simple and com- 
pact locomotive design as the frame is made use of to fur- 
nish the entire path for the magnetic flux. The pole pieces 
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nd field coils are fastened to the cross transoms of the 
‘tucks and the magnetic flux passes horizontally in series 
hrough all twelve motors, finding a return path through the 
omotive frame. ‘The articulation joints between the trucks 
‘e made in such a manner that large surfaces are in contact 
) provide an easy path for the flux. The pole pieces are 
ade flat in order to prevent the pole pieces from coming 
contact with the armature during the vertical movement 
the truck frame on its springs or when removing or as- 
mbling the armatures. A minimum clearance of %-in. 
i each side is allowed between the armature and the pole 
ece tips. The brushholders are bolted to the transom 
ilowing the brushes to move up and down with the fields as 
tie frame rides on the truck springs. 


Control 


Che control for motoring is arranged for four motor combina- 
ms. The first combination has nine rheostatic steps, one 
\l field step, and one tapped field step, with twelve motors 
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in series across 3,000 volts. The second combination has six 
rheostatic steps, one full field step, and one tapped field step, 
with six motors in series and two sets in multiple. The third 
combination has eight rheostatic steps, one full field step, and 
one tapped field step, with four motors in series, and three 
sets in multiple. The fourth combination has eight rheostatic 
steps, one full field step, and one tapped field step, with three 
motors in series, and four sets in multiple. This results in 
a total of 39 control steps with a choice of eight operating 
speeds, exclusive of the resistance steps. 

The regeneration of power for braking is accomplished by 
using some of the motors for exciting the fields of the others, 
which in turn are used as generators to return power to the 
line. 


Auxiliary Apparatus 


The center cab is occupied by an oil-fired steam boiler for 
heating passenger trains and with accessories, including tanks 
for oil and water, circulating pumps, and a motor-driven 
blower for furnishing forced draft. This center portion of 


Electrically Operated 





ALBERTON - - 
DEER LODGE 
bah FORKS 
HARLOWTON 





So 
oO 


600 700 900 


the cab may be lifted out in case the steam boiler is in need 
of heavy repairs. 

Power for train lighting is obtained from the motor-gener- 
ator set. A switchboard located in the operator’s section of 
one of the cabs is equipped with switches, resistors and 
meters for controlling the train lighting circuit. The head 
end system of lighting is in use on the trains over this divi- 
sion. In the other operating cab is a small motor-driven 
air compressor, operated from the battery circuit, with suffi- 
cient capacity for raising the pantograph when first putting 
the locomotive in operation. 

A slider pantograph, similar in construction to those now 
in use, is mounted on each of the operating cabs. This panto- 
graph has two sliding contacts, giving a total of four on the 
slider with a double trolley. The pantograph and flexible 
twin trolley construction enable the locomotive to collect cur- 
rent as high as 2,000 amperes at speeds up to 60 miles an 
hour without noticeable arcing at the contact points. The 
second pantograph is held in reserve as a spare. Sand boxes, 
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with pipes leading to each pair of driving wheels, are located 
directly beneath the pantographs outside of the operating 
cab. 
Mechanical Construction 


To soften any lateral blow that may be given against the 
rail head, the leading and trailing axles are allowed a move- 
ment of one-half inch relative to the truck frame, either way 
from their central position. This movement takes place 
against a resistance introduced by wedges above the jour- 
nal boxes which tend to hold the box in its central 
position and to give a dead beat action opposing the motion. 
To further protect the track from lateral displacement on 
the ties, the outer end of the superstructure is carried on 
rollers, bearing on inclined planes upon the truck frames, 
while the inner end of the superstructure is rigidly bolted 
to one of the middle trucks.: This construction tends to hold 
the leading and trailing trucks in their central position. 

















View from Engineer’s Position on General Electric Locomotive 


When a blow is delivered by the leading or trailing truck 
against the rail head, the superstructure, which is rigidly 
bolted to thé middle truck, is displaced laterally across the 
outer truck very much as a boiler of a Mallet locomotive 
swings across its leading truck. In such a sideways displace- 
ment, the weight of the superstructure rolls up on the in- 
clined plane on that side and thus transfers weight to the 
rail that is affected, thereby increasing the adhesion of the rail 
to the tie. This action really has two results. It not only 
increases the holding power between rail and tie at that 
point, but it introduces a time lag and increases the time and 
distance during which the pressure is delivered to the rail 


head. 


The Baldwin-Westinghouse Locomotive 


The locomotive consists of two duplicate running gears of 
the Pacific type, placed back to back, supporting a single 
cab. The wheel arrangement of the locomotive is 4-6-2-2-6- 
4, with 68-in. drivers, a rigid wheel base of 16 ft. 9 in. and a 
total wheel base of 79 ft. 10 in. Rigid and floating center 
pins have been provided to relieve the cab structure of pull- 
ing and bumping strains, all such forces being transmitted 
directly through the running gear. 

The articulation of the various trucks was considered one 





MECHANICAL ENGINEER 





Voi. 94, No. 5 


of the most important points of design. It was the endeavor 
to have each truck laid down so that each one would take 
care of itself and would not have to be led along by any of 
its companion trucks. During a series of tests made at East 
Pittsburgh, Pa., this feature of the mechanical operation 
of the locomotive was pronounced and the locomotive was 
declared to have especially good riding qualities. An exten- 
sive study was also made of weight distribution and its equal- 
ization between trucks. With this latter end in view, com- 
paratively long spring hangers have been used so that anv 
slight increase or decrease in their length for the purpose oi 
shifting the load does not have any noticeable effect on the 
position of the locomotive springs. 


Motors 


The 3,000-volt direct current power is conducted through 
the necessary switches and resistances to six motors of the 
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twin-armature type mounted on the locomotive running gear. 
The two armatures of each motor are permanently connected 
in series, and the control is so arranged that at least two 
motors are always in series, with the result that the voltage 
across any one armature never exceeds the value of 750 volts 
during motor operation. In addition to this, the control is 
further arranged so that all main motor fields are connected 
cn the grounded side of the circuit, thus maintaining most 
of the voltage stresses on the motors practically in line with 
commercial usage for the past 15 or 20 years. 

One motor is mounted over each driving axle on the frame 
of the locomotive, and power from each armature is trans- 
mitted by pinions to a gear with an 89:24 reduction. The 
gear is mounted on a quill shaft, which is also supported 
on the locomotive frame, and which surrounds the locomotive 
axle with an appreciable clearance. The connection between 
the driving wheel and the quill shaft is made by springs. 
One end of each spring is connected to the quill shaft, while 
the other engages a bracket on the spoke of the driving wheel. 

This arrangement permits the driving wheels to follow 
the unevenness of the roadbed, without affecting gear mesh, 
as well as cushioning the torque of the motor. In the design 
of this type of quill shaft the details have been governed by 
the experience obtained from the successful application of a 
similar type of drive on the New York, New Haven & Hart- 
ford locomotives, making due allowance for the increase in 
tractive effort. 
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The manner of regenerating power for operation on down 
grades used on these locomotives embodies features which 
have not been used before. The main driving motors are 
series motors, and in order to make them regenerate power 
to the line it is necessary that they be separately excited. 
The control of the excitation of the main motors for re- 
generation is initiated manually by the operator from the 
master controller, the exciting current coming from two small 
generators geared to one of the axles of each bogie truck. 
These small generators in turn are excited from an indepen- 
dent source, consisting of a motor-generator set operating 
in parallel with a small storage battery. All of the main 
motors are used during regeneration. Efforts have been 
made in the design of main motors and the axle generators 
to guard against any possibility of snow getting into the 
windings. One of the axle generators is mounted on each 
bogie truck in a standard street railway motor frame. 


Control 


The locomotive control provides three motor combinations, 
giving one full series and two series-parallel connections. 
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set and storage battery which are used to excite the fields of 
the axle generators. The high-tension winding of this set 
is the only piece of revolving apparatus in a locomotive, with 
the exception of the main motors, which is connected to the 
3,000-volt circuit. The low-tension side of the motor gen- 
erator set is provided with slip rings for the generation of a 
low voltage alternating current for the headlight and for 
some of the interior cab lights. During motoring and when 
coasting without regeneration, the axle generators are auto- 
matically connected to the low voltage auxiliary circuit, so 
that the motor generator for the greater part of the time is 
only necessary for furnishing excitation to the axle genera- 
tor field and for charging the storage battery. This reduces 
the necessary size of the motor generator set. 

The center compartment of the locomotive is given up 
entirely to an oil-fired steam boiler, its supply tank and 
auxiliaries. This boiler supplies steam for heating trains 
and is capable of evaporating 4,000 lb. of water per hour. 
Two storage tanks for water are provided, having a com- 
bined capacity of 25,500 lb. of water. There is also a tank 
for the fuel oil, with a capacity of 750 gallons. The boiler 

















Running Gear of One Half of the Baldwin-Westinghouse Locomotive With Motors 


The two latter connections consist of two parallel circuits of 
three motors in series and three parallel circuits with four 
motors in series. In each of these motor combinations three 
running notches are provided, which are full field, short 
shunt and long shunt. This provides a total of nine running 
speeds without resistance connected in the circuits. 

While descending a grade the excitation of the motor field 
is entirely under the control of the engineman and may be 
increased or decreased as desired, causing corresponding in- 
crements and decrements to the regenerative effort of the 
locomotive, thus varying the speed of the train through any 
desired range. The full motor capacity of the locomotive 
is available for regeneration, and under all conditions of 
grade on which it will be used it should be able to handle 
any train down grade that would require double-heading on 
the way up. 

Auxiliary Apparatus 

Power for energizing the control circuit and operating the 
auxiliary apparatus, a small blower motor, the motor-driven 
air compressor, etc., when these are not being driven by 
the axle generator, is obtained from a smal] motor generator 


in Place 
also feeds radiators located in each of the operating cabs. 


Comparative Data for the Two Locomotives 


General Electric Westinghouse 
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RE OS A Se ee arent rrr 67 ft. 0 in 79 ft.10 in. 
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General Electric 
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Locomotive rating: field field house 
Total horsepower, one-hour motor rating.... 3,480 3,380 4,200 
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INCREASING LOCOMOTIVE EFFICIENCY AND CAPACITY: 


Improvements Suggested Include Feedwater Heating, 
Trailer Booster, Lighter Rods and Cut-off Regulation 


By B. B. MILNER 
Engineer of Motive Power and Rolling Stock, New York Central 


N discussing methods of increasing the efficiency and op- 
erating capacity of steam locomotives, I shall pass over 
the well worked questions of maintenance, fuel, feedwater, 

feedwater treatment, lubrication, stokers and the whole un- 
limited question of locomotive design by confining my re- 
marks to a very few operating efficiency and capacity increas- 
ing adjuncts which I believe important because susceptible of 
profitable application to existing power. 

Feedwater Heaters 

First, I shall suggest one locomotive accessory, which in 
my judgment stands out with surpassing and immediate im- 
portance, viz.: the feedwater heater, an instrument by means 

of which a portion of the heat ordinarily rejected at the stack 
of a locomotive may be conserved and used by abstracting 
this heat from either the smokebox gases or the exhaust 
steam, and using it for the preheating of feedwater. Thus 
far the heat source of the more successful schemes for thus 
conserving the ordinarily rejected energy has been the ex- 
haust steam. ‘These schemes involve replacement of the in- 
jector. ‘The injector is a 100 per cent instrument from the 
standpoint of returning to the boiler all of the heat energy 
delivered to it from the boiler in the form of operating or 
driving steam, and it does most efficiently take feedwater at 
ordinary temperatures and deliver it to the boiler. The 
energy of the steam supply is divided between elevating the 
feedwater temperature and imparting to it the kinetic energy 
necessary to drive it into the boiler, and there is practically 
o heat lost. Against this arrangement, a saving must be 
represented in elevating the temperature of the feedwater by 
he use, not of heat drawn from the boiler, but of heat 
otherwise rejected at the stack, provided, of course, that the 
nergy consumed by the mechanical operation of the feed- 
rater heating means does not approach closely the quantity 

‘heat caught and used instead of being rejected. A num- 

er of such means are now currently and regularly raising 

the ordinary temperature of locomotive feedwater—say, from 
62 deg. F. to approximately 212 deg. F., or through a range 

f 150 deg. F. 

[wenty or more years ago, the late M. N. Forney intro- 
luced a paper on the feedwater heater with the following 
tatement: ‘To convert one pound of water of zero tem- 

rature into steam of 200 lb. pressure requires 1231.7 units 

f heat; a unit being the amount required to raise one pound 
water one degree. If the average temperature of water 

n a locomotive tender is 60 deg., then 1231.7 — 60 = 1171.7 

units of heat must be imparted to it to convert it into steam 

the pressure named. One per cent of that will be 11.71 
nits, so that if each pound of feedwater is increased that 
1any—or say 12 deg. in temperature, by waste heat, before 
t enters the boiler, it will be equivalent to a saving of one 

r cent of the fuel required to convert it into steam. This 
true theoretically and has often been proved practically.” 
herefore, a locomotive feedwater heater which raises the 

temperature of feedwater through 150 deg. F., gives a fuel 
ving of over 12 per cent—a considerable margin of sav- 

g upon which to work. 

It therefore appears that the problem of successful feed- 
water heating by means of exhaust steam should not in- 
volve any elaborate tests, particularly directed to the ever 








‘From a paper presented before the New York Railroad Club, April 
16, 1920. 
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difficult weight and work measurement of fuel economy, but 
may and should be properly restricted to the mechanical 
performance of the feedwater heating instrument, the reduc- 
tion in the cost of its maintenance and the development of 
assured continuity of service. We are dealing with such a 
large actual economy that the carriers may well afford the 
expenditures involved in the contribution to more definitely 
establishing the solution of the mechanical problem involved, 
without any particular concern for the question of what may 
be the thermal results upon which actual savings in fuel 
consumption must necessarily be based; that is, they may 
well afford active contribution to the working out of what- 
ever mechanical difficulties may yet have to be met by the 
application and use of feedwater heater equipment now avail- 
able or hereafter developed for locomotive service. 

The above has been addressed particularly to the ques- 
tion of efficiency or economy. ‘The question of capacity is 
also favorably affected in that not only is heat reclaimed 
from the exhaust and used, but the condensed steam as well. 
And to the extent that condensation is so reclaimed, it is 
returned to the boiler, thereby reducing the quantity of water 
which must be supplied to the locomotive tender for covering 
a given amount of work. The quantity of steam reclaimed 
from the exhaust figures about 15 per cent. This means that 
a locomotive tender of given capacity will cover an amount 
of work that much greater; that either the work per unit of 
time may be correspondingly increased or, if this work re- 
mains constant, it may be continued for a correspondingly 
greater distance or time. Every pound of steam reclaimed 
from the exhaust reduces by that amount the weight of tank 
water which must be evaporated. 

















































Trailer Booster 


There has been recently developed what has come to be 
known as a “booster,” consisting of an ordinary reciprocat- 
ing steam engine geared to the locomotive trailer wheels, 
designed for use as may be required in the starting of trains. 
getting them to speed the more promptly, or both, by adding 
to the tractive efforts ordinarily developed at the lower speeds. 

The operation of this booster is controlled by air pres- 
sure. At the front end of the reverse lever quadrant is pro- 
vided a manually operated latch, by means of which the 
booster is made “normally” inoperative or operative when 
the reverse lever is in the extreme forward position. With 
this latch in the operative position, the reverse lever, when 
pushed “into the corner” engages an air valve which permits 
air pressure to pass from the main reservoir to the booster 
clutch cylinder, and thence to what has come to be known 
as the pilot valve, mounted back of the boiler dome. When 
the main throttle is opened, a supply of steam from the dry 
pipe to this pilot valve causes it to permit air pressure from 
the booster clutch cylinder to open the booster throttle valve. 
When the reverse lever is pulled “from the corner” or the 
latch at the front end of the reverse lever quadrant is ‘thrown 
out,”’ the booster’s steam supply is cut off and the booster 
clutch immediately disengaged. The apparatus is, therefore, 
protected against damage from broken pipes, lack of air, or 
damage from other possible cause. When the booster is not 
in use, it is “out of gear’ and idle, none of its parts being 
in operation, and the performance of the locomotive then be- 
ing in no way affected by reason of the booster application. 

Characteristic drawbar-pull and horsepower-speed curves 
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taken from dynamometer car data are shown by Fig. 1, from 
which it will be noted that the initial drawbar-pull is, by 
use of the booster, increased from some 37,000 lb. to 47,000 
Ib., that the increase in drawbar-pull and the horsepower 
begins to diminish perceptibly at about 15 miles per hour, 
and that the booster becomes a load upon the regular loco- 
motive cylinders at speeds approximating 20 miles an hour. 
Recalling, however, that the booster operation is discontin- 
ued by removal of the reverse lever “from the corner,” it 
will be understood that interruption of booster operation is 
assured for quite some time before having attained even the 
speed of 15 miles per hour, at which the advantage in the 
use of the booster begins to appreciably diminish; that is, 
long before the diminution of this advantage occurs, and 
much longer before there is any possibility of the booster 
becoming a load on the main cylinders, the booster will 
always have been thrown out of gear. Fig. 1 also discloses 
the wide margin in the ability of the boiler to supply the 
booster with steam, as has been proven in service, and be- 
comes very apparent by realization of how small are the 
horsepower outputs from the start up to speeds at which the 
booster will be thrown out of gear, in comparison with the 
much larger horsepowers for which locomotive boilers are 
all amply able to supply the necessary steam. 

The booster, as a means of helping existing locomotives 


Drawbar Pull in Thousand Pounds. 
Orawbar Horsepower, 
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Speed in Miles Per Hour: 


Jo 2 /4 16 18 20 22 


‘Fig. 1—Drawbar Pull and Horsepower, With and Without Trailer 


Booster 


through work which they are now only able to do with diffi- 
culty, if indeed they are able to do at all, will result in the 
satisfactory handling of larger trains, increased accelera-- 
tion rates, or both. Increased acceleration should be particu- 
larly valuable in frequent-stop passenger service, and the 
higher initial or starting drawbar pulls and the ability to 
start heavier trains should be valuable in both freight and 
passenger services under what are now trying, if not prohibi- 
tive, starting conditions. ‘The booster is applicable to most 
existing trailing wheel locomotives, and should materially 
increase the efficiency of operation, particularly from the 
standpoint of the locomotive being a transportation pro- 
ducing instrument. 

The curves in Fig. 2, however, show clearly the advant- 
ages of the booster use from an acceleration standpoint, the 
train hauled being one consisting of 2,210 gross tons in 104 
cars on a slightly opposing grade. Note, for example, that 
without the booster the speed of 16 miles an hour was ob- 
tained in 450 seconds, while with the booster this speed was 
obtained in 250 seconds or in nearly 50 per cent less time, 
amounting to over three minutes. The arrangement will un- 
doubtedly prove a valuable addition to many existing trail- 
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ing wheel locomotives which have become inadequate to 
serve needs on account of deficiency in starting capacity, 
and also valuable for new trailing wheel locomotives in that 
greater starting power and capacity may be obtained with- 
out increasing the boiler, number of driving wheels, or mate- 
rially increasing weights. 


Dynamic Augment 


Another way to increase the operating capacity of loco- 
motives is to lighten the reciprocating and revolving weights 
by the use of alloy steel. This will permit of increasing the 
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Fig. 2—Curves Showing Increased Acceleration Secured With 


Booster 


weight of the boiler without increasing the rail pressure at 
speeds. In fact, the rail pressure at speeds may be actually 
reduced with even heavier boilers by reducing the dynamic 
augment of the balancing forces. ‘This subject is sufficient 
for a paper by itself and may be only mentioned here. 


Proper Cut-off for Maximum Horse-Power 


One of the most important factors in locomotive operation 
and one to which very little attention has been paid, is the 
science involved in selecting the proper cut-off or the reverse 
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Fig. 3—Composite Drawbar Pull—Speed Curve 


lever locations required at various speeds for the develop- 
ment of maximum horsepower or drawbar-pull. Everyone 
probably knows that for any and each particular speed, there 
is only one reverse lever position or cut-off at which the loco- 
motive will deliver its maximum in either horse-power or 
drawbar-pull; that is, if this reverse lever position be notch 
07, cut-off 78 per cent, at say, 14 miles per hour, in any 
other reverse lever position and at any other cut-off, either 
greater or less, the locomotive will not deliver the maximum 
at this speed. But how do enginemen actually select vari- 
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ous reverse lever positions at various speeds, or how have 
they been taught to select them when maximum horsepower 
or drawbar-pull output is desired or actually required in or- 
der to go through a “tight” situation either on account of the 
liability of “sticking” or of failing to make satisfactory time. 
| suggest that to have done so little for enginemen in this 
connection is, to say the least, somewhat of a reflection. ‘To 
spend time and money in the arrangement and design of 
a locomotive, which in these days represents an investment 
of $60,000 or more, and then turn such an engine over to 
enginemen to run “catch as catch can,” so far as concerns 
cut-off selection, is not very creditable. 

The graphic chart, Fig. 3, shows the general relations 
existing between speeds and the drawbar-pulls developed by 
the use of the various constant cut-offs as represented bv 
reverse lever notches, numbered 1, 4, 7, 10, etc., consecu- 
tively from the most forward or longest cut-off reverse lever 
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mum drawbar-pull, must obtain and be used if maximum re- 
sults are to be secured. What I have said covers the situa- 
tion in a general way, but there remains the problem of how 
the necessary cut-off-speed-drawbar-pull data may best be 
obtained, and having obtained it how use may be made there- 
of. By inserting a second speed controlling engine between 
the dynamometer car and the train the drawbar-pulls de- 
veloped by the first or leading engine ahead of the dynamo- 
meter car and under test, may be very esily obtained for all 
desired speeds. In Fig. 4 are shown the results of four tests 
made with the same engine and same train on the same day 
over a ruling grade indicating the advantage of using proper 
cut-offs. 

All of the information, supplemented only by a watch, 
used in making the fourth and successful run covered by 
Fig. 4, is shown by Fig. 5, which presents the front and 
back of conveniently arranged vest pocket cards for the use 





Fig. 4—Graphic Chart of Four Runs, Indicating the Advantage of Using Proper Cut-Off 


position. In accordance with facts, this chart indicates that 
initial drawbar-pull at zero. speed, or when starting, de- 
creases with decreases in the cut-off used; that is, a longer 
cut-off will develop a higher initial drawba'r-pull, whereas 

shorter cut-off will develop a correspondingly lower initial 
drawbar-pull. This chart also indicates that at successively 
higher speeds, successively shorter cut-offs develop maximum 
drawbar-pulls, or in other words, for any speed there exists a 
definite cut-off at which the drawbar-pulls will be maximum 
and the selection of any other than the “maximum drawbar- 
pull cut-off,” either higher or lower, will develop a lesser 
drawbar-pull. £ 

It becomes, therefore, apparent that some knowledge of 
the precise cut-offs or reverse lever positions, which at vari- 
ous speeds will result in the development of the desired maxi- 





and information of enginemen. ‘This information is suffi- 
cient for them if they be careful, painstaking and under- 
standing, but it must be freely admitted that the very neat 
selection of cut-offs from this card information cannot be 
expected or depended upon, because «Il attention possible 
may not be enough and enginemen have other matters for 
their thought and time. It is suggested that the develop- 
ment of automatic means of taking care of this cut-off selec- 
tion matter remains to be worked out, and there is reason 
for believing that several mechanical schemes for covering 
the matter will be developed into practical form, and that, in 
due course, enginemen will be relieved entirely of attention 
to reverse levers and cut-off selection, except where less than 
maximum output is desired, under which conditions the 
engineman’s mind will continue to be required, as at present, 
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for following instructions to “use full throttle until the 
shortest cut-off, meeting the speed and load requirements, 
or the least at which the engine will run smoothly has been 
reached and thereafter ‘throttle’ as necessary to meet speed 
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Statement showing reverse lever notches and cut-offs at which maximum drawbar pulls are developed. 
: RAILROAD October, 1919 
Clase ms _Clase 0 Class K-t Nore, , 
sreed, S| g2]] Sneed |e * wren, | & [2 - {a) Percent’ of stroke. 
S| < Sirs = |5., (b) Counting from front end of 
g © {2/25 & eo jelesy § ° i |55]| fine @oth air reverse quadrant, the 
£ & 5) 22]| = & [5)e2 l= = 3 |/%=/|. notch at which specified maximum 
end oe Y |= i valve travel is obtained: is No. 1. 
i) 8 |89 i) 7 (89) 1 0 9 I85 | 0 |} (c) Screw reverse wheel revolutions 
8 12 85 q F) 88 3 9 15 |82 1 | are counted from full forward position 
12 15 18 9 ll 86 5 {/15 21 179 2 |I (zero) at whiclt specified maximum 
15 | 18% |71 11 | 12% |84| 7 |!21 | 27 |74 | 3 || Valve travel is obtained. , 
184%] 22°” |64 12%] 14 |g2] 9 |j27 | 31 168 | 4 |} GENERAL 
22 | 26% |52 14°] 15 {79] 11 //3L 35 [66 | 4%) ; 
264, 30 |41 15 | 16 |76] 13 |i35 49 6 4 oI In case quadrants of ecfew gears 
16 | 13 173] 15 |/40 45 | 43,|| are chanced, new notches or positions 
18 20 TQ) 17 1/45 50 5 | may be obtained from cut-offs shown. 
20 23 66} 19 |/50 55 fo} x 
23 | 27 {60} 21 |/55 60 5 | (over) 
60 | 65 A 
(Front of Card) 
USE FULL THROTTLE until the shortest cut-off at which the engine will run smoothly 
has heen reached, then “throttle’’ as necessary to meet speed requirements. 
DIMENSIONS 
CLASS CYLINDERS DRIVERS 
H-8 27°x30" 56 
; 
H-9 27"x32" } 63” 
K-4 231%4"526" | 72° 
FOR ASSISTANCE IN ASCERTAINING SPEED 
Note that the number of revolutions which engine driver | | | 
MMC MRD So cca calcsy cUghasnes sdesageenee sreeeeese| 72 168” | 63 | 62 56” | 50 
Make in the following number of scconds : hwo : | 13 | 12 1.2} 1 in | 9 
Equals the speed of the encine in miles per hour | | | 











(Back of Card) 
Fig. 5—Data for Guidance of Enginemen in Selecting Cut-Off 


requirements.” Essentially these instructions are exhibited 
upon the back of the enginemen’s card referred to, and shown 
herein as Fig. 5. 


Discussion 


W. E. Woodward (Lima Locomotive Corporation)  re- 
ferred to a recent comparison of electric and steam locomo- 
tives in which the average coal consumption per horsepower- 
hour for steam locomotives was given at 7.86 lb. The tests 
on which these data were based were conducted several years 
ago and the results of more recent road trials showed the 
comparable figure for modern locomotives to be between 3.4 
and 4.0 lb., demonstrating that a considerable increase in 
efficiency had been effected in the last few years. Mr. Wood- 
ward pointed out that a reduction in the dynamic augment 
is a promising method of increasing the capacity and effi- 
ciency of locomotives. The limit of driving wheel loads has 
now been reached, but there is no reason why the static load 
cannot be increased if the pressure on the rail at the high 
speeds developed at present is not exceeded. By reducing 
the dynamic augment the weight on each pair of driving 
wheels could be increased 10,000 lb. and this increased 
weight could be utilized in capacity or efficiency increasing 
devices. The trailer booster gives a considerable increase 
in the drawbar pull, with a slight increase in weight and 
eost, and in Mr. Woodward’s opinion represents the most 
practical method yet devised to utilize the potential boiler 
capacity of the locomotive at low speeds. 

George M. Basford (Locomotive Feedwater Heater Com- 
pany) referred to the fact that the stability of the railroads 
depends on whether railroad securities are attractive to the 
investor, and mentioned the appliances discussed in the paper 
as means by which the investment in locomotives could be 
made to bring a higher return. Describing the performance 
of feedwater heaters Mr. Basford stated that temperatures 
as high as 250 deg. F. had been obtained with the closed 
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type of heater, effecting a saving of 15 per cent. He called 
attention to the incidental increase in boiler efficiency result- 
ing from the lower rate of combustion and evaporation, which 
cause an additional gain of about four per cent. Mr. Bas- 
ford expressed the opinion that the field for the trailer 
booster was not confined to freight locomotives, but on pas- 
senger power this device would prevent delays and improve 
operating conditions. 

W. D. Wood (Fuller Engineering Company)  sub- 
mitted data to show the possibility of increasing efficiency 
by the use of pulverized coal. He stated that a mixture of 
bituminous coal with 38 per cent anthracite silt having a 
heating value of approximately 11,800 B.t.u. per pound, 
was developing an actual evaporation of 6.5 to 7 lb., or an 
equivalent evaporation of approximately 8 lb. per pound 
of fuel. The over-all efficiency of the boiler burning this 
pulverized coal ranged from 63 to 70 per cent. 


RAILROAD LABOR BOARD APPOINTED 


President Wilson on April 13 sent to the Senate the ap- 
pointments of the nine members of the Railroad Labor 
Board, which is to have jurisdiction over disputes between 
railroads and their employees. After considerable discus- 
sion the appointments were confirmed on April 15 and the 
board was at once called together by the President. 

The board is composed of three representatives of the 
public selected by the President, three representatives of the 
railroad companies selected by him from six names nomi- 
nated by the Association of Railway Executives, and three 
representatives of labor selected by the President from 10 
nominations by the principal railroad labor organizations. 
The board is to select its own chairman and secretary and 
is to have its headquarters at Chicago, although it is author- 
ized to hold meetings elsewhere. The members appointed 
by the President are: 

Public Group: G. W. W. Hanger, assistant commissioner 
of the United States Board of Mediation and Conciliation; 
Henry Hunt, former mayor of Cincinnati and a member of 
the board of trustees of the Cincinnati Southern; and R. M. 
Barton of Memphis, Tenn., a former member of the Ten- 
nessee court of appeals. 

Management Group: Horace Baker, former general man- 
ager of the Cincinnati, New Orleans & Texas Pacific; J. H. 
Elliott, former general manager of the Texas & Pacific and 
later a colonel in the Transportation Corps, A. E. F.; W. L. 
Park, former vice-president of the Illinois Central and later 
vice-president and federal manager of the Chicago Great 
Western. 

Labor Group: Albert Phillips, vice-president of the 
Brotherhood of Locomotive Firemen and Enginemen; A. O. 
Wharton, president of the Railroad Employees Department 
of the American Federation or Labor and formerly a member 
of the Board of Railroad Wages and Working Conditions 
of the Railroad Administration; and J. J. Forrester, presi- 
dent of the Brotherhood of Railway and Steamship Clerks, 
Freight Handlers and Express and Station employees. 

Messrs. Barton, Phillips and Baker are appointed for a 
term of three years, Messrs. Hanger, Wharton and Elliott 
for two years, and Messrs. Hunt, Forrester and Park for a 
term of one year. 

Mr. Hanger has had an unusually broad experience in 
dealing with labor and wage matters during his service with 
the United States Board of Mediation and Conciliation, to 
which he was appointed in 1913 by President Wilson. He 
was formerly chief statistician of the Bureau of Labor Sta- 
tistics. During federal control of the railroads he was an 
assistant to the director of the Division of Labor of the Rail- 
road Administration. ‘The other two representatives of the 


public on the board have not been identified with railroad 
labor questions. 
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The three representatives of labor on the board are entirely 
familiar with the questions to be handled by the board, both 
through long experience as labor leaders and because of their 
connection with the wage propositions which were submitted 
io the Railroad Administration and are still in an unsettled 
state. Mr. Wharton has been a member of the Board of 
Railroad Wages and Working Conditions, which has inves- 
tigated all wage questions for the Railroad Adminstration 
since the issuance of General Order No. 27 in May, 1918, 
and, under the practice of that board of alternating the chair- 
manship between the representatives of the management and 
of the labor organizations, he has twice been chosen as chair- 
man. 

Mr. Baker had been general manager of the Cincinnati, 
New Orleans & Texas Pacific, with office at Cincinnati, 
from 1906 to March 1, 1920. He entered railway service 
as a clerk in 1878 and had later been chief clerk, train- 
master, local freight agent, division superintendent, assistant 
general superintendent and 
general superintendent. Mr. 
Elliott began railway work 
as a messenger and was later 
un operator, despatcher, chief 
despatcher and transmitter. 
Subsequently he was em- 
ployed on the Texas & Pa- 
cific, the St. Louis & San 
Francisco and other roads in 
various capacities in the con- 
struction and operating de- 
partments. In 1914 he was 
appointed inspector of trans- 
portation of the Texas & Pa- 
cific and later he was pro- 
moted to superintendent, 
general superintendent and 
general manager. Mr. Park 
has also come up through the 
ranks and has had a great 
deal of experience in labor 
matters on both the side of 
the employees and on the side 
of the management. He en- 
tered railway service in 1875 
as brakeman on the Union 
Pacific and was later freight 
conductor and passenger con- 
ductor, serving as chairman 
of the grievance commit- 
tee for the conductors for 
atime. In 1900 he was ap- 
pointed division superintend- 
ent and later general superintendent of the Union Pacific and 
in March, 1910, he was elected vice-president of the Illinois 
Central. In October, 1917, he was granted leave of absence 
by the Illinois Central for the duration of the war and was 
made first vice-president of the Chicago Great Western, later 
being appointed federal manager. He was a member of the 
board of arbitration that passed on the wage demands of the 
western enginemen and firemen in 1915. 

Members of the board are to be paid $10,000 a year. 

The board is directed by the law to hear and decide any 
dispute involving grievances, rules or working conditions in 
respect to which any adjustment board fails to reach a de- 
cision within a reasonable time, or, if no adjustment board 
has been organized, upon the application of the chief ex- 
ecutive of a carrier or of a labor organization or of 100 un- 
organized employees, or upon its own motion if it is of the 
opinion that the dispute is likely substantially to interrupt 
commerce. It is also directed to receive for hearing and to 
decide disputes with respect to the wages or salaries of em- 
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ployees or subordinate officials. Decisions by the board re- 
quire the concurrence of at least five of the nine members 
and in cases involving wages or salaries at least one of the 
representatives of the public must concur. 





JAMES H. MANNING 


James H. Manning, for 16 years superintendent of motive 
power of the Delaware & Hudson, died at Albany, N. Y., on 
April 15, at the age of 58. Mr. Manning’s personality as 
well as his ability may be said to have dominated to an un- 
usual degree the motive power department of the road with 
which he was connected for so many years and his death 
is a severe loss to the road and to the employees who re- 
garded him as much their friend as their superior. 

Mr. Manning was identified with the motive power de- 
partment throughout his entire career and was remarkably 
successful in the administration of the wide range of execu- 
tive as well as mechanical 
problems with which he was 
confronted. His official po- 
sition, however, did not pre- 
vent him from retaining a 
warm personal contact with a 
large number of his employ- 
ees and more than one young 
man in his service has been 
surprised by a genuine ex- 
pression of sympathy or offer 
of assistance from his chief 
when circumstances were 
against him. 

Mr. Manning entered rail- 
road service in 1876 as a ma- 
chinist on the Union Pacific. 
He was appointed a gang 
foreman in 1883 and a gen- 
eral foreman in 1886. In 
1890 he was made master 
mechanic at Omaha and in 
1898 was transferred to 
Cheyenne, in the same ca- 
pacity. In 1901 he engaged 
in the foundry business, but 
in 1903 returned to the rail- 
roads as assistant superin- 
tendent of rolling stock on 
the Canadian Pacific. In 
1904 he was appointed su- 
perintendent motive power 
on the Delaware & Hud- 
son. 

In recent years Mr. Manning’s position placed upon him 
the responsibility for applying the crucial test to some re- 
markable developments in locomotive design. The Mallet 
locomotive, pulverized fuel and the feedwater heater he 
tested with characteristic thoroughness and persistency. It 
may be recalled that when Mr. Manning first tested the 
Mallet locomotive that had supplanted two Consolidation 
engines on his road, he found that the Mallet burned con- 
siderably less coal than the two Consolidations, but rather 
than satisfy himself with this result, he attacked the situa- 
tion one year later and succeeded in securing a fuel con- 
sumption on the Mallet that was less than the fuel con- 
sumption of either of the Consolidation engines that it had 
replaced. 

Mr. Manning needed to be sure of his ground and when 
his course was clear he invariably pursued it with vigor and 
success. He was the type of man most needed by the rail- 
roads for the mechanical problems with which they have 
been confronted and his loss will be keenly felt. 
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00 strong emphasis cannot be placed on the importance 
te of properly loading locomotives as a factor in increas- 
ing locomotive operating efficiency. It is almost obvi- 
ous that a locomotive underloaded is wasting a portion of its 
hauling capacity and that one which is overloaded is retard- 
ing operation; in either case there is an economic loss. 
Any train-loading method to be satisfactory must be easy 
to apply and should involve no loss of time in making up 
trains. For this reason no calculations should be left to the 
yard forces other than the necessary addition of gross car 
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weights and the allowance for car friction. Allowance for 
car friction should be a constant quantity for a given weather 
condition on any division and of such a value that it will 
accurately equate any combination of car weights entering 
into the make-up of the train. It has been established that 
the friction allowance cannot be constant for all temperature 
conditions, because if it is correct for summer conditions it 
‘will: be too small at low temperatures. This feature will be 
fully covered later. ' 
‘The train-loading method given herewith has been thor- 
oughly tested under a wide variation of weather conditions on 
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A PRACTICAL FREIGHT TRAIN LOADING METHOD 


A Simple Method for Finding the Car Factor 
and Equated Loading for Any Given Conditions 


BY R. S. MOUNCE 


both low grade and hilly railroads. The data have been re- 
duced to graphic form where possible, and it is believed that 
the amount of calculation necessary to apply the method to 
specific conditions will be comparatively small. 

Standard Loading Chart.—A standard loading chart show- 
ing the equated loading for an available drawbar pull of 
10,000 Ib. on grades from zero to two per cent, together with 
corresponding car factors, is taken as the basis for this train- 
loading method. A loading curve and its corresponding car 
factor are plotted for six different weather conditions in Fig. 
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Fig. 1—Standard Loading Chart for 10,000-Lb. Available Tractive Effort at Speeds Between 5 and 12 M.P.H. Under Various Weather 
Conditions 


1. It is assumed that these loading curves are applicable to 
speeds of from five to twelve miles per hour over ruling 
grades. 

Data for this chart are obtained in the following manner: 
Train resistances per ton for various car weights, as shown 
in the proceedings of the Master Mechanics’ Association, for 
good average track conditions, were verified by further tests. 
These figures for 10 miles per hour were taken to be substan- 
tially correct for speeds between 5 and 12 miles per hour. 
The average increased train resistance per degree Fahrenheit 
drop in temperature has been shown by test to be .715 per cent. 
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The several temperature loadings are designated A, B, C, D, 
E and F, and the resistance per ton for cars of 70 and 20 
tons gross weight as used in the chart are shown in the table 
below. ‘The resistances for loadings B to F, respectively, are 
alculated, using the above data based on the figures 4.25 
and 9.00 lb. per ton at loading A, for 70 and 20-ton cars, 
respectively. 








Weather loadings 

c A —, Resistance, lb. per ton, on 
Temperature Average level tangent track 

range temp. - ~' ~ 

Rating deg. F. deg. F. 70-toncars 20-ton cars 
Fa ciblaye wrebyecarnan ark Oe 50 and above 70 4.25 9.00 
scalota salacatea emi 49 to 35 45 5.00 10.60 
wkikwdareten awake 34 to 20: Ze 5.60 11.90 
eben anions pms 19 to 5 10 6.10 12.90 
Ab ate pashan ddneroebaane 4 to -—10 —5 6.50 13.80 
ita so dort Rouse Souk teak oe —11 and below —20 7.00 14.80 


Che formule used to derive the curves shown on the stand- 
ard loading chart are: 

















70-ton cars— 
P 
Train load (tons) = — 
r 
F 
Number of cars in train = —— 
70 R 
“U-tOn cars 
y 
Train load (tons) = — 
R 
P 
Number of cars in train = 
20 r 
P Pp 
R I 70 (r — R) 
Car factor C= = 
. r ly 3.5 R—r 
20r 70R 
Pp rc P PC 
Equated train loading = — + —=— + 
R 70R r 20r 
Where P = Available tractive effort. 
R == Total resistance, per ton for 70-ton cars. 


r == Total resistance, per ton for 20-ton cars. 


\pplying these formule to one point on one of the curves, 
together with a check of the derived car factor to prove its 
curacy in equating various car weights: 
\ssume: 
Weather rating A 
Equivalent grade, .5 per cent—=G 
P = 10,000 lb. (basic figure) 
Then R = 4.25 + 20 G= 4.25 + 10 = 14.25 lb. per ton 
ind r= 9.00 + 20 G = 9.00 + 10 = 19.00 lb. per ton 
70 (19.00 — 14.25) 
= 10.7 tons 





Car factor = 


3.5 x 14.25 — 19.00 








10,000 10,000 x 10.7 
Equated train loading = 
14.25 70 x 14.25 
= 809 tons 
10,000 10,000 x 10.7 
r= + = 808 tons 
19.00 20 x 19.00 


In this manner the series of equated train loading and 
car factor curves shown in Fig. 1 are derived. 

Available Tractive Effort of Locomotives—Fig. 2 shows 
the per cent of the theoretical cylinder tractive effort at vari- 
ous piston speeds up to 600 ft..per minute for modern hand- 
fired locomotives, both with and without superheaters. These 
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curves are derived from reliable test data and represent good 
average locomotive conditions, and give a basis for calculat- 
ing available tractive effort at various speeds for modern lo- 
comotives, by using the following data and formulae. 





Piston speed (ft. per min.) 56 X mp.h. & — 
D 


Where m.p.h. = Speed, miles per hour 


S = Piston stroke, inches 
D = Diameter of drivers, inches 
Internal resistance of locomotive = sum of resistances of 


drivers, engine and tender trucks, and grade resistance. 


1. Resistance of drivers, lb. —= W > 
Db 


22 


2. Resistance of engine and tender trucks, lb. = 
(W +W +W ) 
ET TT T 
V 
a a2 
6 


Resistance due to grade, lb. = WX 
TOT 


os) 


/00 





© 
9 


Per Cent Theoretical Tractive Power. 


/00 


200 300 400 500 
Piston Speed, Feet Per Minute 


Fig. 2—Percentage of Theoretical Tractive Effort 
Various Speeds 


600 706 


Developed at 


W = Weight on drivers, tons 
D 

W = Weight on leading truck, tons 
ET 

W = Weight on trailing truck, tons 
TT 


W = Weight on tender, tons 
T 


W = Total Weight, engine and tender, tons 
TOT 


V = Speed, miles per hour 
G = Equivalent grade, per cent 


Available tractive effort == cylinder tractive effort — in- 
ternal resistance of locomotive. 

For each class of locomotive for which train loading data 
are desired, a chart showing the available tractive effort at 
various speeds over the range of grades encountered, should 
be prepared. The following example shows how easily this 
can be done: 


Mrikapo Tyre Locomotive WITH SvuPERHEATER, Crass S-4. 
CMR oi icdsankasanaano5nssG. ses Sseesbakeaieaaaee 28 in. by 32 in. 
RIN his w 5 bis inks 9550s sine eeeata ceeds bas deuknens channel 63 in. 
EE INE 5. sana adaks henaen eS ae hab awei eh ba heebe easel 180 Ib. 
EE Oh MRNOOB So .. 5 5.0865 a sh shld cane cede oo dec cween ee eo 240,000 Ib. 
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ES CET AEE TT TT 29,000 Ib. 
TO ooo nce dlc 0.00in60 5.00 00605 s6a00eeeeie 52,500 Ib, 
ON, UNBRG .  v occ ccc ccc ccescdesecesceeceeseeces 321,500 Ib. 
ee Ye 162,500 Ib. 
Weight on engine and tender, loaded...........ccceecceeceeees 484,000 Ib. 
Theoretical tractive effort (at 85 per cent B. P.)......ceeeeeees 60,900 Ib. 


Fig. 2 shows that the maximum tractive power is obtained 
from the starting speed up to a piston speed of 145 ft. per 
minute. 

Substituting this value in the formula stated above: 

32 

145 = 56 x m.p.h. x — 

63 

m.p.h. == 5.1, speed below which locomotive will give 
maximum available tractive effort. 

At this speed, 5.1 miles per hour, the available tractive ef- 
fort on level tangent track will be: 

60,900 minus resistances 1, 2 and 3. 

240,000 

1. Drivers = x 221%4 = 2,700 lb. 

2,000 
29,000 + 52,500 + 162,500 
«. Engine and tender trucks = 





2,000 
$.1 


x» (3 + 


$. Grade = O 
Sum of friction and grade resistances = 3,170 lb. 
Available tractive effort = 60,900 — 3,170 = 57,730 lb. 


For a three per cent equivalent grade at this speed, re- 
sistances 1 and 2 are the same as for level tangent track, but: 


484,000 





) = 470 lb. 


3. Grade —= ——— x 20 x 3 = 14,200 Ib., and the 
2,000 
total friction and grade resistance == 17,370 lb. 


Available tractive effort — 60,900 — 17,370 = 43,530 lb. 


Plotting these two points on a chart, Fig. 3, and connect- 
ing them by a straight line, gives the available tractive effort 
over equivalent grades up to three per cent for locomotive 
Class S-4, at speeds below 5.1 miles per hour. Using the 
same formulae, available tractive effort curves for speeds of 
six, seven, eight, nine and ten miles an hour are plotted. 
These curves give complete available tractive effort data for 
Class S-4 locomotives. The same process is followed for the 
various classes of locomotives to be used, and these charts, 


800 
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ing grade in one direction. Profile shown by Fig. 4, all 
grades compensated for curvature. The operating conditions 
on the AB division are assumed to be as follows: 


Total time allowed for making a trip over 

the division in either direction, in- 

cluding terminal and road delays....8 hrs. 0 mia. 
Average terminal delays ............. 1 hr. O min. 
000 


; 60,000 segs cuceseeseessusuesecs Geeue! 000 


50,000 


Available Tractive Power. Pounds. 


5 
Ss 


30,000 FH 


Available Tractive ower, Founds 





20,0001 


JS y LS z. ne 3. 
Ruling Grade, Per Cent. 


Fig. 3—Available Tractive Effort for Two Typical Locomotives 
Under Various Conditions of Speed and Grade 


Taking water and other road delays ....0 hr. 45 min. 
Time left for making run within the 


CR 6a bc pans thenasacamads 6 hrs. 15 min 
RO Oe CN keicdinnanascaned 93 miles 
Average speed over division ......... 16% m.p.h. 


Northbound, the AB division has 46 miles of heavy ascend- 
ing grade, 37 miles of low descending grade and 10 miles of 
level road. The descending grade and level portion can be 
covered in approximately one hour and 45 minutes, leaving 
four hours and 30 minutes to cover the 46 miles of ascend- 
ing grade, over which the average speed will, accordingly, 
be slightly more than 10 miles per hour. This average speed 


800 
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Fig. 4—Profile of the A-B Division 


of the form shown in Fig. 3, together with the standard load- 
ing chart, Fig. 1, make further calculations unnecessary and 
the process of obtaining standard loading over any division 
a comparatively simple one. 

Application of the Method to a Given Set of Operating 
Conditions—Case I.—Typical hilly division with heavy rul- 








can probably be maintained if the train loading is based on 
a speed of nine miles per hour over the .76 per cent ruling 
grade. 

~ Southbound this division has 37 miles of low ascending 
grade and 46 miles of heavy descending grade and 10 miles 
of level road. The run over the descending grade and leve! 
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stretches will not require over two hours, leaving four hours 
and 15 minutes in which to make the 37 miles of ascending 
grade, at an average speed of 8.8 miles per hour. At a speed 
of 8.5 miles per hour over the .2 per cent ruling grade, which 
is 13 miles in length, this average speed should be easily 
maintained. 

Assuming that train loading is desired for Class S-4 loco- 
motives over the AB division, the procedure is as follows: 

Northbound.—From Fig. 3, for the Class S-4 locomotive, 
the available tractive effort at nine miles per hour on the rul- 
ing grade of .76 per cent is 42,250 lb. (4,225 x 10,000 lb.) 
The standard train loading chart, Fig. 1, gives the follow- 
ing data for 10,000 Ib. available tractive power on a .76 per 
cent grade: 


LoADING FoR 10,000 Le. TractivE Errort ON .76 Per Cent GRADE 

FOR VARIOUS WEATHER CONDITIONS 
Weather A B D E F 
Equated tons........ 565 550 540 534 530 §25 


Multiplying these figures by 4.225 gives the equated load- 
ing for the S-4 locomotive. 

The car factor for a .76 per cent grade, taken to the near- 
est one-half ton is: 


Car Factor on .76 PER CENT GRACE FoR Various WEATHER CONDITIONS 
Weatl A B c D E F 
Equated tons........ 7% 8% 9% 10 11 11% 


Southbound.—In a similar manner, for a .2 per cent grade 
and a speed of 8.5 miles per hour, the available tractive ef- 
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Lames a6 Givlelee 200s ccvcnccwses 138 miles 
Average speed over division ..... .....15 ¥% mp.h. 


Northbound the CD division has 68 miles of slightly 
ascending grade, 45 miles of slightly descending grade and 
25 miles of level road. The run over the level and descend- 
ing portions of the division can be made in about three hours, 
leaving six hours in which to cover the 68 miles of ascend- 
ing grade, at an average speed of 11.3 miles an hour. On 
account of the general low grade nature of this division, the. 
ruling portion of which is but .25 per cent northbound, this 
average speed can probably be maintained if the train passes 
over the two ruling portions, of six and three miles in length, 
respectively, at a speed of 10 miles an hour. 

Southbound, this division has but 45 miles of slightly 
ascending grade, 68 miles of slightly descending grade and 
25 miles of level road. The descending and level parts of 
the divisicn can be covered in approximately four hours, leav- 
ing five hours in which to traverse the 45 miles of ascending 
grade, at an average speed of nine miles an hour. For the 
reason that practically all of this grade is about .2 per cent, 
the maximum southbound grade, nine miles per hour is 
taken as the speed over the ruling grade. 

On account of the prevailing general low grade character 
of the CD division a smaller locomotive than the Class S-4 
Mikado is to be used, the Class R-2 superheated Consolida- 
tion type locomotive having been selected. Data regarding 
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Fig. 5—Profile of the C-D Division 

fort == 46,100 lb. (4.61 x 10,000 lb.) The equated loading the available tractive effort for this class of locomotive are 


for 10,000 available tractive power on .2 per cent grade is 
as follows: 


YADING FOR 10,000 Ls. TractTive EFrort on 
FOR VARIOUS WEATHER CONDITIONS 


-2 Per Cent GRADE 


WOME aia Sis neriecedandaumes J 3 E 

Equa Ns csevss 1070 1,480 1,405 1,545 1,305 1,265 
Car Factor on .2 Per Cent GRADE FOR VARIOUS WEATHER CONDITIONS. 
OE COTE ee eT A B Cc D E F 
PRON GEE 46.90 0:0 <'60n.00 swe answer 21 23 25 26 27 27% 


The final train loading, Class S-4 locomotive over the AB 
division would then be: 


EQuATEp TRAIN LoaDING FoR Crass S-4, Tons 


Northbound 
Ln re A B c D E F 
Car factor, tons..... 7% 8% 9% 10 11 11% 
Equated tons, locomo- 
tive, Class S-4..... 2,387 2,324 2,282 2,256 2,239 2,218 
Southbound 
Weather ..........0.. A B a D E F 
Car factor, tons..... 21 23 25 26 27 27% 
Equated tons, locomo- 
tive, Class S-4..... 7,235 6,825 6,475 6,200 6,015 5,830 


Case II.—Typical low grade division. Profile shown by 
Fig. 5. All grades compensated for curvature. 
The operating conditions on the CD division are assumed 
to be as follows: 
Total time allowed for one way trip over 
the division, including terminal and 
—  peeerrerrrrr er irae 12 hrs. 0 min. 
Average terminal delays ............-. 1 hr. O min. 
Taking water and other road delays.... 2 hrs. 0 min. 
Time left for making run within the 12 
hours ‘ 9 hrs. 0 min. 


eeeeeeeeeeee ee eeoeeeeveeeee 


shown in Fig. 3. 

Northbound.—The speed over the ruling grade is assumed 
to be 10 miles an hour. The available tractive effort at this 
speed over a .25 per cent grade is 29,000 lb., or 2.9 x 10,000 
lb. 

From the standard loading chart, Fig. 1, the loading data 
for 10,000 lb. available tractive effort on a .25 per cent rul- 
ing grade is found to be as follows: 


EgvatEd Loaping For 10,000 Ls. Tractive Errort on .25 Per Cent GraDe 


Weather............. A B Cc D E F 

Equated tons ....... 1,195 1,140 1,095 1,060 1,037 1,012 
The corresponding car factors are: 

WEE iis cncisen'aceals A B Cc D E F 

Car factor, tons..... 18 20 21% 22% 23% 24% 


Southbound.—Similarly for a .2 per cent grade and a speed 
of nine miles per hour, the available tractive effort is 30,800 
lb. or 3.08 x 10,000 lb. The equated loading for 10,000 lb. 
available tractive power on a .2 per cent grade and the car 
factors are: 


i ee A B Cc D E F 
Equated tons ....... 1,570 1,480 1,405 1,345 1,305 1,265 
Car factor, tons..... 21 23 25 26 27 27% 


The final train loading for the Class R-2 locomotive over 
CD division would then be: 


EguaTtep Train Loapinc, Tons 


Northbound 
eee ae A B tt D E F 
Car factor, tons..... 18 20 21% 22% 23% 24% 
Equated tons, locomo- 
tive, Class R-2.... 3,465 3,305 3,175 3,075 3,005 2,935 
Southbound 
WOE .k.5.5008000% A B Cc D E F 
Car factor, tons..... 21 23 25 26 27 27% 
Equated tons, locomo- 
tive, Class R-2.... 4,835 4,560 4,330 4,125 4,020 3,895 
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The foregoing method of freight train loading is working 
out very well in practice. To apply it successfully, it is of 
course necessary to have an accurate knowledge of the op- 
erating conditions, and profile and topography of that por- 
tion of the railroad under consideration. It is to be expected 
that slight changes will, in some cases, be necessary in the 
loading figures assigned from the standard charts used, dic- 
tated, of course, by service trials of the predetermined load- 
ings. The basic idea-in presenting this method of train load- 
ing is to afford a reasonably accurate means of loading loco- 
motives to their economic capacity, without necessitating 
extensive tests to determine equated loads and friction al- 
lowances. 


LOCOMOTIVES FOR THE BELGIAN 
STATE RAILWAYS 


On March 1 the American Locomotive Company at its 
Schenectady works completed the first engine of the order 
recently placed by the Belgian State Railways. The contract 
for this order, which calls for 150 locomotives, 75 to be built 
by the American Locomotive Company and 75 by the Bald- 
win Locomotive Works, was signed in Brussels on December 
13. It was not until December 24 that the engineering de- 
partment of the American Locomotive Company was fur- 
nished the information necessary to enable it to proceed with 
the design of the locomotive. ‘The design was entirely new 
and the metric system was used throughout, yet in 52 work- 
ing days the first locomotive was completed. 

While the locomotives are of American design in all their 
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the front end. It carries 200 lb. steam pressure and has a 
copper fire box 96 in. by 60% in. All staybolts are of cop- 
per, with a tell-tale hole drilled in both ends. The firebox 
is supported at the front end by a sliding shoe, with a brass 
wearing plate and a large oil groove. The jacket is sup- 
ported on a crinoline frame and is extended to the front end 
of the smokebox. A brick arch supported on tubes and a 
Locomotive Superheater Company’s type A superheater are 
also included. 

The counterbalance for the reciprocating parts was 
divided among the eight coupled wheels, and had to be such 
that the dynamic augment should not exceed 15 per cent of 
the static weight on the rail at 60 km. (37.3 mi.) per hour. 

The last five of the locomotives to be built by the 
American Locomotive Company are to be equipped with 
Worthington feedwater heaters. 

‘The tender frame is made of steel plate and is supported 
on three pairs of wheels held in rigid pedestals, the tender 
tank being arranged so as to drop down in between the 


frame. 


General Data 
ORME ie (ssa os bin sera ceuarcsiena dudils BSiamaiae igo tease sibs are lelele/eys 1.435 m. (4 ft. 8% in.) 


ARI en A ae a gat eRe Saat oe Passenger and freight 
I te tg OA ge Sia Ra ao Naty halal rg eves ced hidns aha Tae Pete Bituminous coal 
ERATURE: CEOEG 0 v5 6500 ce 0 00 15,800 kg. (34,800 lb.) at 65 per cent m. c. p. 
Weight in working order........ wee cece cece en 5855276 kg. (188,000 Ib.) 
Se ee ee eee 75,750 kg. (167,000 Ib.) 
TNE 1GOMR TORCITING: CRC a 5 oso j5. bio: sa,0:5. 5 stb 5036-6 ps 5:54.00 9,526 kg. (21,000 Ib.) 
Weight of engine and tender in working order....138,619 kg. (306,000 Ib.) 
Oe On I, MERSIN 6:0 0s niga end sive olece-a:e § wees) awe 04 sew Mike ABO 80,6 IN.) 
Wheel base, total. ic a tar a aed aieaata tank . -8.532 m. (28 ft.) 
Wheel base, engine MONE oc ois ns tas aeesanis 16.344 m. (53 ft. 8 in.) 
Weight on drivers ~ tractive effort................... eee 4.79 
Cylinders 
Merce eth cea s oils Sid se, Sid vas hy ahancrerein aPeraie is Rim inale Gin evan alga Res eee w Gar Simple 
PaMetver aid BELOKE so i6.05 cies ccaas .610 m. by .711 m. (24 in. by 28 in.) 











details, as will be noted from the photograph, the Belgian 


type of cab and tender were used. This was done in order 
to permit the American locomotives to couple with the ex- 
isting Belgian tenders and vice versa. The Belgian State 
Railway’s standard train connection of the screw link type 
with two spring buffers, the international system of threads, 
and French-Westinghouse brake equipment with French- 
Westinghouse pipe threads were also included. 

These engines are to be used in both freight and passen- 
ger service and are designed for 16-deg. curves and a maxi- 
mum grade of 3.3 per cent. Following European practice, 
all the engines are built for left-hand drive. All gages are 
graduated in kilograms per square centimeter. 

The specifications called for a weight on drivers of 164,- 
000 Ib., weight on truck of 22,000 lb., total weight of engine 
186,000 lb., and a weight limit per axle of 42,900 lb. The 
official scale weights are as follows: 


NN ores Tah eae r6insb-s. 6.0 Raced AEM ONO AR Mme 41,600 Ib. 
Oe Oe Te re 41,600 Ib. 
ee ee ee ete en eee 41,900 Ib. 
EE EE OE EP EE ee aT ay ee eee 41,900 Ib. 
CE TE TEETER ETT ETOP TE 167,000 Ib. 
ithe satay sal nicia 6 /ss0/e.nfcan weaned SER Ae eae 21,000 Ib. 

I ene Pere ere 188,000 Ib. 


The boiler is of the straight top type, 68 in. in diameter at 











Valves 
IN Sp Na ah Bacar a rersstcged db nbesen ch cap Sn ca dN aoRuaa Sa fa TE eel chive Sa a er wach eK ses Piston 
NNN Piles Fano i ox var aia gna. Wiens yaaa ala Glaia abe se ieRteR eae areas he ae 305 mm. (12 in.) 
RINE MINNROINE, oreo ck ak. asd Sasa ene 6 ie lonw ee anew aveaayeus 165 mm. (6% in.) 
NE NNN ca: fuihvvn tay Adlai Ada sei toon Rrra ras teveaices an. ch avai .27 mm. (17 in.) 
NY) TIE ENO i 5:56 6: ha as, 4 64 cd Shwe lends dud Keane atiiare-Siale cara 3 mm. (.118 in.) 
ee, ee a a ee aT ar 4.5 mm. (.177 in.) 
Wheels 
Devine, GiAMEtEr OVE LIES .6 ic coikiciccesdicccereccscecwews 1.520 m. (60 in 
DPCTVINNG, TUICUMESS OF. TIRCB ose 6k oie eink 64.055 acd ew elece eee. oiere owas 76 mm, (3 in 
Driving journals, main, diameter and length..................000% 263 in 
Engine truck wheels, diameter.............0cccccceccees .90 m. (35% in. 
Boile r 
Ss chal Ne a crs vs we ets fat sk fr. kh EW 00h tla, la ip 
Working pressure................ 14 kg. per sq. cm. (199.3 Ib. per sq. in.) 
CuteGe diameter of Arst TiS. .<o.k soc sue cs cede uiccaess 1,694 m. (6634 in.) 
Firebox, length and width......2.438 m. by 1.530 m. (96 in. by 60% in.) 
PSTODOK PidteS, TWICIMESR... 5 55 oko... c 0:0. 50.0:00 00 08-0 aaece ets 16 mm. (5% in.) 
Firebox, water space. Front, 102 mm. (4 in.); sides and back, 89 mm. (3% in.) 
Tubes, number and outside diameter.................. 160—51 mm. (2 in.) 
Flues, number and outside diameter................ 26—137 mm. (5% in.) 
Tubes URN EE = IN oa goss wa da se cia bee. wig aan 9 wile 4.724 m. (15 ft. 6 in.) 
Heating surface, tubes and flues.............. 171.7 sq. m. (1,847 sq. ft.) 
Heating surface, firebox, including arch tubes..... 15.7 sq. m. (169 sq. ft.) 
PROBING AUCTACE, TOCAL 6.55 6.5 :5 se o's o'er ond'44.6-6-0.000 187.4 sq. m. (2,016 sq. ft.) 
Superheater heating surface. ...........ccacecece’ds 45 sq. m. (484 sq. ft.) 
Equivalent heating surface* ............ce000: 254.9 sq. m. (2, 7 _S4. ft.) 
RR NSN acs ta ict creck A uh. a siiho-aterecein rank A toca Waiass cay bs anata 7 sq. m. 
Tender 
RMA con cdn estat roca urisa tact ptcin aaa saltsiss ator rave aia ne ap oloss cas wa ae Water bottom 
eM erase erciaY saya ecta Gala bapa bie oe ala ais ors Sie Steel plate 
NNO oo a a ia Oe cre corn eases 067 m. (42 in.) 
PURER D 0555 «<a or kana oie wide ace Gio 6is!056 56 400 lies i 24,000 lives (6,350 gal.) 
ROMEO sis cciatveniimnitiah osaianteSinick Aeoa kaudaacad tan 7,000 kg. (7.72 tons) 
*Equivalent heating surface = total evaporative heating surface + 1.5 


times the superheating surface. 
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PNEUMATIC FREIGHT CAR PAINTING MACHINE 
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workmen complaining of inhaling the spray when operating 


+} 
L¢ 








BY NORMAN McCLEOD 





end and a considerable distance from his face, while with the 
ordinary spraying machine the spraying pipe or nozzle is 


practically no farther removed than the length of the opera- 
onsiderable objection has arisen against a number of  tor’s arm. 


The machine consists of a cylindrical 3/16 in. steel tank 


spraying machines used in painting freight cars, the 


to the outlet of the sprayer. In order to eliminate this seri- of the tank with paint is done 
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ipe in his hand, the nozzle or sprayer being on the farther 
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General Arrangement of the Paint Sprayer and Details of the Atomizer 


feature, which imperils the health of the men, a machine 
been so designed that the operator stands a considerable 
tance from the object being painted. This device also has 
advantage of allowing the painter to have quite a lengthy 
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1114 in. by 26% in. inside dimensions, mounted on a wheel- 
‘se appliances due to the operator having to stand too close barrow framework which facilitates handling. The filling 
with a funnel through 
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Part Section Showing Top 
of Cylinder in Place 


a large filling hole located on top of the head. Cleaning, 
inspection or repairing is facilitated by the removable top 
head held in place by four hook bolts and made air tight with 


a leather gasket. 


After filling the tank with the required amount of paint 
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air pressure (80 to 90 lb. per sq. in.) is introduced in two 
places, first through a 1 in. check valve and a perforated 1 
in. pipe at the bottom of the tank and an auxiliary % in. 
connection leading off from the 1 in. by 1 in. by % in. tee 
between the main supply globe and check valves to a tee on 
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a ¥% in. vertical pipe in the top head. At this tee the air is 
diverted allowing pressure to go in the top of the tank and 
to the atomizer, where it is joined by the paint, brought to 
the atomizer through a 3% in. pipe the end of which reaches 
within 4 in. of the bottom of the tank. 


CHARACTERISTICS OF SOFT METAL BEARINGS’ 


Discussion of the Properties Resulting from Dif- 
ferent Compositions and Pouring Temperatures 


BY W. K. FRANK 


chanical device which constrains a moving part in its 

travel. The most common type is the axle or journal 
bearing used in all machines having rotating journals. It 
may completely surround the journal or may cover only a 
portion of it. The journal may rotate continuously, may 
rotate intermittently, or may have reversing rotation. The 
bearing may be subjected to pressure from one direction only, 
as in electric motors; alternating pressure, as in engine 


A BEARING may be defined as that member of a me- 


dirt or at an intense heat; often improperly aligned and 
momentarily required to reseat the shaft. Roller bearings are 
admirably fitted for certain classes of service, but the neces- 
sity of the balls or rollers being made and maintained in a 
condition of extreme accuracy, measured in ten-thousandths 
of an inch, makes them impractical under the heat at which 
a rolling-mill bearing or wrist-pin bearing operates. The 
inherent limitations of design of the rolling type prevent any 
considerable adjustment to compensate for the wear, which 





Tilting Furnace in a Bronze Foundry 


crank-pin bearings; or alternating pressure, combined with 
reversed rotation of the shaft, as in engine wrist-pin bearings. 

It may be well to show, in passing, the position covered by 
plain bearings—that is, those of sliding contact—as opposed 
to ball- or roller-bearings, called bearings of rolling contact. 
Plain bearings furnish a rugged construction which is sub- 
jected to every kind of mistreatment to which a mechanical 
part is heir, and in the great majority of cases they do their 
work satisfactorily. They operate under heavy impact, con- 
tinuing perhaps a thousand times a minute and 24 hours a 
day; in acid fumes; sometimes with scanty lubrication; under 








* From a paper presented before the Engineer’s Society of Western 
Pennsylvania. The author is vice-president of the Damascus Bronze Co., 
Pittsburgh, Pa. 


does occur, and the replacement of this product of the highest 
mechanical skill requires an expenditure which is not incon- 
siderable. 

The reduction in friction, and consequent saving in power, 
effected by rolling bearings is a potent argument in their 
favor, and were it not for the limitations of application for 
the reasons given, this type would have found much more 
general application. It will, therefore, be seen that plain 
bearings serve a particular field and that they are called upon 
to render service under trying conditions. 


Properties of Bronze and Babbitt Bearings 


The material from which a bearing is made plays a large 
part in design. While bronzes and babbitts are the principal 
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materials used, cast-iron, wood, fiber, etc., answer for some 
conditions. Very little wear has been observed from some 
cast-iron bearings, but it should be noted that good lubrica- 
tion was provided and the pressures and rubbing speeds were 
low. The choice between babbitt and bronze will be made 
from considerations of speed, pressure and temperature of 
operation, as will be shown later. Babbitts are softer and 
have lower melting points than bronzes, and are therefore 
adapted to conditions of lower pressure and temperature. 
Bearings subjected to impact should not be made from bab- 
bitts, because of the malleability of these alloys. The lower 
melting points and malleability of babbitts are, however, the 
properties that make them easy to handle and they are for 
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Pit Furnaces Operated with Oil and Gas. 


this reason widely used. Accurate bearings may be secured 
without expensive machining, or they may be die cast and 
made into intricate shapes without any machining whatso- 
ever. Their plastic character allows them to conform to the 
load and prevents localized pressures. Bronzes, on the other 
hand, have comparatively high melting points and are, there- 
fore, not so easily handled. They are generally furnished by 
a bronze foundry in the form of castings, whereas babbitts 
are supplied in ingot form for application directly Ly the 
equipment builder and user. 

Searing metals are essentially a mixture, the components 
of which are distinctly different in hardness. In these metals 
the softer crystals are abraded faster and develop into depres- 
sions, allowing the harder ones to stand above them and 
support the load. These softer crystals perform another 
function also. A bearing should be plastic to a limited degree, 
since fitting is more or less of a rough approximation. Fur- 
thermore, a change in alinement of the shaft will produce 
points of concentrated pressure and the bearing must be capa- 
ble of reseating itself to distribute its load properly. 

Another bearing requirement is that it shall protect the 
shaft against injury. Unfortunately, wear is always an at- 
tendant evil of motion, and it is preferable that the bearing 
wear rather than the shaft. In most designs the bearing is 
the less costly part and is the more easily replaced, hence its 
harder element should be softer than the shaft. The bearing 
should also be of such a nature that it will not grip or be 
capable of welding itself to the shaft in case it becomes heated, 
is serious damage will be done should this occur. 

It will, therefore, be seen that the range of selection for 
bearing metals has been greatly limited by these considera- 
‘ions. The use of pure metals has been excluded because of 
the necessity for components with greatly dissimilar wearing 
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properties. We are, therefore, dependent on alloys, and on 
those alloys of which the harder crystals are softer than the 
shaft; which are capable of conforming to the load and yet 
able to carry it without rupture or undue distortion; and 
which do not tend to weld on heating. Other considerations 
require that these alloys conduct and radiate the heat of fric- 
tion readily, that they wear slowly and show small friction 
and that they be capable of uniform production. 

The only alloys we know of which combine the desired 
properties are the bronzes and babbitts. Babbitts fall into 
two general classes— namely, the tin-base metals and the 
lead-base metals. Antimony, copper and zinc are the prin- 
cipal ingredients with the tin and lead, but sodium, cadmium, 
calcium, barium, bismuth, nickel or aluminum are added in 
some cases. 

The tin-base, or so-called “genuine babbitts,” are varia- 
tions of Isaac Babbitt’s original formula of 89.3 per cent tin, 
3.6 per cent copper, 7.1 per cent antimony, and they vary in 
the percentages of all of these elements and sometimes contain 
lead or other metals. In these alloys the tin furnishes a plas- 
tic matrix, in which are embedded the harder crystals of the 
tin-antimony, copper-tin or copper-antimony compounds. 

A microphotograph of a tin-base metal is shown in Fig. 1. 
The dark background is the plastic tin matrix, the cubical 
crystals the tin-antimony compound and the six pointed “snow 
crystals” the copper-tin compound. In the lead-base alloys 
the hard crystal forming elements are principally antimony 





Fig. 1. Tin-Base Babbitt, Magnified 75 Diameters, Etched with 
Five per cent HNO, 
and tin. The matrix is lead, an alloy of lead and tin, or the 


lead-antimony tin eutectic, and the hard crystals are usually 
the antimony-tin compound. 

In Fig. 2 is shown a typical lead-base structure, with the 
soft eutectic forming the supporting medium for the hard, 
cubical, tin-antimony crystals. In the case of lead hardened 
with sodium, cadmium, etc., these elements probably form 
compounds with the lead, the compounds constituting the 
hard crystals embedded in the lead matrix. Lead-base bab- 
bitts present a wide range of compositions and are commonly 
composed of lead, tin and antimony. With a variation pos- 
sible in each of these elements, it may easily be seen that 
almost an infinite number of combinations may be made. The 
lead is varied between 65 and 90 per cent, the tin between 
0 and 40 per cent and the antimony between 5 and 20 per 
cent. Varying physical properties are obtained by different 
formulas, and selection of the proper one is determined by 
the character of the load, hardness of the journal, lubrication, 
pressure and speed. 

Babbitts are covered by tentative specification B 23-18 T 
of the American Society for Testing Materials (Table 1). 
The physical properties appended to the specification (Table 
2) do not form part of it, but are merely to be taken as infor- 








mation regarding the properties that might be expected from 
carefully manufactured alloys. It will be seen that the Bri- 
nell hardness (all Brinell figures in this paper refer to a 300- 
kilogram load on a 10-millimeter ball, applied for 30 seconds) 
varies from 14.3 in the lead-base to 34.4 in the tin-base, and 
that the deformation with a load of 10,000 lb. varies from 
0.007 in the tin-base alloys to 0.285 in the lead-base alloys. 
These properties indicate why tin-base alloys are preferred 
for some services, in spite of their higher cost. 

It has been pointed out that pouring temperatures of bab- 
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° b> [=I 

2 ¢ 8 2 gs g2  ¢ 48% 

ae Bs 7) Zo a0 9 So =) 

i Ae as Pi o& we 64 as 

<~h a qa Wa Oa <2 N& <5 

De Saiceces 91 4% 0.35* 43 0.08 0.10 none none 

epee ee 89 7% 0.35* 3% 0.08 0.10 none none 

eee 83% 8% 0.35" 8! 0.08 0.10 none none 

4 75 12 10 3 0.08 0.15 none none 

ee ee 65 15 18 2 0.08 0.15 none none 

a2 e ae 15 63% 1 0.08 0.15 none none 

4 . w rs 75 0.50 0.20 none none 

pee ee 5 15 80 0.50 0.20 none none 

. rere 5 10 85 0.50 0.20 none none 

Me sakaan 2 15 83 0.£0* 0.20 none none 

> ree hes 15 85 0.50 aeteue 0.25 none none 
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bitts largely influence their resistance to continued impact. 
The properly prepared tin-base alloys showed little difference 
in this particular from the properly prepared lead-base alloys, 
but it was stated that the allowable pouring temperatures of 
the tin-base babbitts showed a greater range than the tem- 
peratures for lead-base babbitts. The former are, therefore, 
more often properly poured and show better properties. 
Babbitts as a class show high plasticity combined with low 
Brinell hardness and compression strength, and these proper- 
ties limit their application. Bronzes are, therefore, used 
where higher physical properties are desired to resist pressure 
or impact, or to provide longer service. Whereas, in the case 
of the babbitts the softer element is the major constituent, so 
in the bronzes it is the minor constituent. Bearing bronzes 
are, in general, copper-tin matrices filled with lead. The 
term bronze applies strictly to a copper-tin mixture as differ- 
entiated from brass—a copper-zinc mixture. These terms are 
frequently loosely used, and it is quite common to speak of 
bearings as “brasses.”’ On the other hand, manganese bronze, 
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and the explanation given is undoubtedly the proper one. In 
the case of a bronze bearing metal of 90 copper, 10 tin, we 
secure a mixture of at least two dissimilar crystals and pos- 
sibly three. In the case of copper and zinc, only one set of 
crystals is formed, up to a high zinc content. A homogeneous 
mass is formed as contrasted with the non-homogeneous mass 
of hard and soft elements in the copper-tin alloy, and the 
latter mixture is desirable because of the formation of the 
minute oil reservoirs. The shop man will tell you that, in a 
bearing, brass is dry and harsh as compared with bronze, and 
it is undoubtedly the property of providing oil cells that gives 
bronze its value as a bearing metal. 

Copper-tin mixtures have good hardness and compres- 
sion strength. An increase is noted with additions of tin up 





Fig. 2. Lead-Base Babbitt, Magnified 75 Diameters. Unetchea 


to about 30 per cent, although at about 12 per cent brittleness 
begins, owing to the increase in the eutectoid or “bronzite” 
constituent. Some bearings which require high compressive 
strength contain more than 12 per cent tin, but they should 
be used with caution. The 90 copper, 10 tin alloy shows 
Brinell hardness of about 70 and compression of 0.20 on a 
one-inch cube under 100,000 lb. per sq. in. 

The majority of copper-tin bearings contain less than 12 
per cent tin and combine hardness with ductility. They are 
limited to service where alinement is good, as they do not 
possess sufficient plasticity to conform readily to a shifting 
load. They find use in some machine tools and similar equip- 








TABLE II 
A. S. T. M. Tarte SHowineG Puysicat Properties oF WuitE Metat Bearing ALLoys (APPENDIX TO SPECIFICATION B 23—18 T) 
Deformation of cylinder Complete Proper 
Formula 114 in. diam. by 2% in. Brinell Melting liquation Weight pouring 
— : A. - - high at 70° F., in. hardness point point ; —_———_———"_ temp- 
Copper, Tir, Antimony, Lead, — —_.-_—__— a — Specific Oz. Grams _ erature, 
Alloy per per per per At At At At At Deg. Deg. Deg. Deg. Grav- per per deg. 
No. cent cent cent cent 1,000 1b. 5,000 Ib. 10,000 1b. 70° F. 212° F F. oh F. i ity cu. in. cu. in. F, 
1 4.5 91.0 5 eae 0.000 0.001 0.015 28.6 12.8 437.0 225 699.8 371 7.34 4.24 120.28 824 
2 3.5 89.0 ee 0.0090 0.0015 0.0120 28.3 12.7 460.4 238 683.6 362 7.39 4.27 121.10 808 
3 8% 83% 8% ee 0.0010 0.0045 0.0070 34.4 15.7 462.2 239 791.6 422 7.46 4.31 122.25 916 
4 3.0 75.0 12.0 10.0 0.0005 0.0025 0.0090 29.6 12.8 365.0 185 555.8 291 7.52 4.35 123.23 680 
5 2.0 65.0 150 18.0 00010 0.0030 0.0090 29.6 11.8 365.6 185 536.0 280 7.25 4.48 127.00 661 
6 5 20.0 15.0 63.5 0.0015 0.0050 0.0180 24.3 iy I 365.0 185 512.6 267 9.33 5.39 152.89 638 
7 a 10.0 15.0 75.0 0.0010 0.0050 0.0230 24.1 13.7 464.0 240 500.0 260 9.73 5.62 159.44 625 
8 5.0 15.0 80.0 0.0020 0.0090 0.0620 20.9 10.3 469.4 243 500.0 260 10.04 5.80 164.52 625 
9 5.0 10.0 85.0 0.0040 0.0120 0.0840 19.5 8.6 469.4 243 491.0 255 10.24 5:92 167.80 616 
10 2.0 15.0 83.0 0.0010 0.0100 0.1540 17.0 8.9 473.2 245 500.0 260 = 10.07 5.82 165.02 625 
11 wis 15.0 85.0 0.0010 90.0100 0.1190 17.0 9.9 476.8 247 500.0 260 10.28 5.94 168.46 625 
12 10.0 90.0 0.0025 0.0170 0.2850 14.3 6.4 476.8 247 509.0 265 10.67 6.17 174.85 634 














“Tobin” bronze and a multitude of other so-called bronzes 
are in reality brasses, to which possibly one or two per cent 
tin has been added; and aluminum bronze is usually a mix- 
ture of copper and aluminum, sometimes with a small quan- 
tity of iron. 

The American Society of Mechanical Engineers Committee 
on Bearing Metals recently pointed out why bronze is pre- 
ferred to brass in bearings. This has long been understood, 





ment, where good alinement may be maintained, and are used 
abroad on some railroad equipment where speeds and pres- 
sures are not excessive and where fitting is carefully per- 
formed. With ideal service conditions, a copper-tin bearing 
will probably outwear bearings containing added metals, but 
in most classes of service localized pressures caused by chang- 
ing alinement will produce rapid wear and heating in this 
composition. Zinc is sometimes added to copper-tin mixtures, 
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and the familiar gun-metal is composed of 88 copper, 10 tin, 
2 zinc, but the most widely used bearing mixture is the cop- 
per-tin-lead bronze. 

In bronzes containing lead, the reservoir-forming property 
is further enhanced. The lead does not combine with the 
copper-tin structure, but is only mechanically held by it in 
the form of globules. It imparts plasticity to what would 
otherwise be a more or less rigid structure, in addition to 
furnishing it with additional oil reservoirs. 

A typical copper-tin-lead bronze is shown in Fig. 3. The 
light colored matrix is the harder copper-tin structure, while 


the light globules surrounded by dark margins are of similar . 


composition, but richer in copper and softer than the matrix. 
The black globules are the lead and are still softer. It will, 





Fig. 3. Copper-Tin-Lead Bronze, Magnified 100 Diameters. 


with H.0O. + NH,OH 


Etched 


erefore, be seen that three distinct hardnesses are present. 
this mixture we maintain the hard, wear-resisting points 
the copper-tin alloy and can vary plasticity by varying the 

| content. The lead can be added up to 50 per cent, and 
his variation gives the different properties required by vary- 

, classes of service. In some cases a very small quantity 

lead is added. It produces hot shortness and is therefore 

not desirable in hot-mill bearings. These may run at very 
iigh temperatures, and bearings containing much lead will 
reak under the pressures encountered. A typical low-lead 
formula of this type would be 91 copper, 8 tin, 1 lead. 

At the other end of the scale are found the high-lead mix- 
ires containing up to 30 per cent lead. They find limited 
pplication because of their high plasticity and consequent 

distortion. They answer well the requirement of protecting 
shaft, but do not, on the other hand, transmit heat readily. 
iey show rapid wear, as is evident to anyone who has exam- 
ned a pile of scrapped railroad car bearings. The high-lead 
irings can be readily distinguished from the moderately 
ided ones by the extent to which the axle collar has worn 
to the ends of bearings of the two classes. High-lead mix- 
tures were originally designed to replace the babbitt-lined 
ilroad car bearings, but do not possess sufficient plasticity 
to accomplish this and are used with babbitt linings. Because 
of this lining they seldom come in contact with any part of 
: journal, excepting the collar, and their length of service 
determined by the life of the lining, distortion of the back 
nd collar wear. 
[t is, moreover, true that high-lead mixtures are difficult of 
iform production. Since the lead is but mechanically 
xed with the copper-tin alloy, and as lead has a much 
higher specific gravity, segregation to a greater or less degree 
is liable to occur in the crucible and mold. Lighter castings 
Which cool quickly can be made with some degree of success, 
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but lead segregation of heavy castings is an accepted evil. 
Auxiliary agents, including nickel, ferro-manganese and sul- 
phur, are used as preventatives of segregation, but these are not 
reliable expedients. Referring again to the scrap pile—the 
testing laboratory of experience—bad segregations in frac- 
tures of a large number of high-lead bearings are revealed. 
While it is not stated that castings cannot be produced with- 
out segregation, it is true that this mixture is easily mis- 
handled and bad bearings result. Unfortunately, low initial 
cost has recommended it to some users. Conservation of tin 
during the war led the United States Railroad Administration 
to specify high-lead bearings for the new cars purchased. The 
bearing manufacturers will benefit by the replacement that 
will inevitably be required. A typical mixture consists of 
65 copper, 5 tin, 30 lead. 

As in many matters, the best lies between the extremes, and 
in this case the moderately leaded bronzes best answer most 
bearing requirements. They can be produced uniformly and 
well, as no great difficulty is experienced from segregation of 
the lead. Alloys of this class range from 5 to 15 per cent 
lead, and 12 to 7 per cent tin, with the remainder copper. 
Copper, tin and lead all tend to form oxides readily, and 
deoxidizers are often added. Phosphorus is the most effec- 
tive of these, and is usually added in quantities in excess of 
that required for deoxidization and produces an additional 
hard constituent in the bronze. Phosphor-bronze, as the 
resulting alloy is called, is one of the most valuable of alloys 
in present-day use, for a great variety of requirements. It 
presents a comparatively hard surface, and yet is sufficiently 
plastic to conform to moderate changes in alinement. It 
answers all the essentials of a good bearing, for moderately 
good conditions of service. The standard formula calls for 79.7 
copper, 9.5 lead, 10 tin, 0.8 phosphorus, and should specify 
less than 14 per cent impurities, as too often scrap metals are 
compounded to produce this alloy and the resulting trouble 
is charged to the formula, rather than to the impurities con- 
tained. For varying degrees of hardness the lead and tin 
may be varied between certain well-defined limits. The stand- 
ard formula shows Brinell hardness 60, and compression of 
0.25 on a one-inch cube under 100,000 lb. per sq. in. 


As far back as 1892 Dr. Dudley of the Pennsylvania Rail- 
road determined the practical limitation of lead content for 
car bearings to be in the neighborhood of 15 per cent. Later 
work on this subject has not altered the conclusions he reached 
in this respect, and it may be of interest to note that 27 years 
later a table of railroad specifications shows the net average 
content of 15 per cent lead and 8 per cent tin. Dr. Dudley’s 
experiments were real service tests. It should be remembered, 
however, that while the 121% per cent lead and 15 per cent 
lead alloys wore more slowly than phosphor-bronze in rail- 
road car bearings, this is not conclusive proof that the lead 
is in itself a wear-retarding element. Lead furnishes the 
means of allowing the bronze to conform more readily to vary- 
ing alinement and, by preventing localized pressures, reduces 
wear. Under the comparatively low pressures and absence 
of impact, but with the changing alinement of car axles, the 
15 per cent lead alloy shows superiority; whereas, under high 
pressures and impact the phosphor-bronze shows slower wear. 
It is necessary only to compare the pressures of car axles of 
325 lb. per sq. in. of projected area with pressures of 3,500 
Ib. per sq. in. of projected area, encountered in rolling-mill 
practice, to demonstrate why 15 per cent lead alloys are not 
suitable for the latter condition. 

Heavy cuts in machining may seriously injure a bearing 
bronze. Some years ago trouble was experienced by heating 
in the driving-wheel bearings in new locomotives of one of 
the railroads. Our company had furnished the bearings and 
we were called upon to explain the trouble. Chemical analysis 
of the bronze was made and found satisfactory. The fracture 
revealed nothing to the naked eye, but when a section was 
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polished and placed under the microscope the condition shown 
in Fig. 4 was noted at the machined edges; whereas, normal 
structure, as in Fig. 5, was found in the interior points. It 
was then apparent that heavy cuts in machining had actually 
forced a large part of the lead from the copper-tin-sponge, 
and a rigid structure was the result. It was suggested that 
¥ in. be machined from the bearing journal surface to elim- 
inate this distorted metal, and after this was done no further 
heating was experienced. 
Some explanation should be made of the lack of suitable 
bearing testing machines. It is true that some machines have 





Fig. 4. Distorted Bearing Bronze, Magnified 100 Diameters. Un- 
etched 


been designed, but their value lies mainly in the testing of 
the lubricant. It is practically impossible to duplicate service 
conditions on the present types of apparatus and, from the 
foregoing discussion of variations in lubrication and of shift- 
ing pressures, this may be understood. With imperfect lubri- 
cation, large differences on the same identical test bearing 
will be noted on different days, and the explanation probably 
lies in the varying approaches to perfect lubrication obtained. 

Tensile and compression tests are sometimes employed to 
check the uniformity of a given formula, but their extended 
use is more or less limited by considerations of the expense 
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Fig. 5. Normal Bearing Bronze, Magnified 100 Diameters, Unetched 


involved. Analysis is commonly used to check the desired 
formula, but even this is faulty. The same formula may show 
large variations in structure caused by different pouring tem- 
peratures, or rates of cooling. Structure is obviously the fac- 
tor which determines the bearing value and; while a micro- 
scope may show the arrangement of the elements, it does not 
measure hardness or plasticity. The Brinell or other hardness 
value does not give much information. Little can be expected 
at present from inspection tests. 
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As in many other fields, a reliable manufacturer should be 
consulted for his experience with similar conditions. When 
suitable alloys are obtained he should be required to main- 
tain uniformity of properties in the alloys subsequently deliv- 
ered. It should be pointed out that the use of scrap mixtures 
is a common source of the varying service obtained in bear- 
ings and that uniform results can be obtained only from alloys 
composed of new metals, produced with standardized melting 
and molding practice. Unfortunately, initial price considera- 
tions sometimes rule in the purchase of bearing alloys, and 
the final cost per unit of service is much higher than would 


- be the case with a slightly higher initial outlay. 


Discussion 


In the discussion following the presentation of this paper, 
John S. Unger, manager of the Central Research Bureau of 
the Carnegie Steel Company, stated that he believed the com- 
mon practice of purchasing bearing metal of either bronze or 
white metal by analysis was wrong. He expressed the opin- 
ion that all bearing metals should be purchased on their 
mechanical and physical properties, for the reason that these 
properties in the same metal may be decidedly influenced by 
the number of times the metal has been remelted, by the pour- 
ing temperature and the size and volume of the bearing. His 
opinion was based on the fact that the temperature at which 
a soft metal bearing is poured exercises a pronounced influ- 
ence on the ductility of the metal, as is readily shown by the 
tensile strength, compression, hardness and wearing proper- 
ties. 

T. B. Lynch stated that his experience had been that if 
soft metal was poured at too low a temperature it crumbled 
under the compression test; when poured at 450 deg. C it 
showed good ductility, and when poured at a dull red the test 
would shear off with an angular break or crack and burst. 
He stated that his observations did not agree with the tem- 
peratures recommended by others, who advised pouring some 
six lead-base metals at 330 deg. C, and suggested that 
further investigation be made to determine the best pouring 
temperatures for the several classes of soft metals. 

(The second section of this article, dealing with lubrica- 
tion, will appear in the June issue.) 


KILN DRYING OF GREEN HARDWOODS 


Technical note No. 90, issued by the Forest Products 
Laboratory, United States Forest Service, points out the need 
for a mechanically perfect heating system in kiln-drying 
hardwood lumber green from the saw. The successful kiln- 
drying of such lumber requires a very even control through- 
out the kiln at all times, variations in temperature of even a 
few degrees or variations in relative humidity of 0.5 per cent 
seldom being permissible. Such uniformity is possible only 
when the heating coil is properly drained, is relieved of air, 
and is distributing heat uniformly along its length. 

It is the contention of the Forest Products Laboratory that 
the return-bend heating coil system, by bringing about more 
uniform distribution of heat in the kiln, enables the operator 
to obtain quicker and better drying than is possible with 
the header-coil system as it is generally installed. 

The return-bend heating coil gives practically an even 
heat distribution under any steam pressure. The header- 
coil produces different temperatures at either end of the kiln, 
the extent of variation depending on the steam pressure, 
length of coils, drainage, traps, etc. 

Refractory hardwoods require low temperatures, and the 
lower the temperatures used, the more evident will be the dif- 
ference in the results obtained with these two types of heat- 
ing equipment. Under the same careful operation, green 
hardwood lumber may be turned out from kilns using the 
one type satisfactorily dried, and from kilns using the other 
type, over-dried at one end and under-dried at the other. 
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FREIGHT CAR REPAIRS ON THE E. P. & S. 


An Outline of General Policies that Have Brought 





Results With Details of Some of the Work Done 


BY A. M. DOW 
General Foreman, Freight Car Repairs, El Paso & Southwestern 


work in general on the El Paso & Southwestern 

as well as some of the detail parts of the work, may 
be of practical use to those in charge of the car departments 
of the railroads. Let us consider first the work of the light 
or running repair forces, who are working directly under 
one of the assistant general foremen of freight car repairs. 
The repair track inspector begins work 20 min. before the 
men every morning and carefully checks the bad order cards, 


A PRACTICAL REVIEW of the methods of carrying on the 








Fig. 1—Wooden Cars Completely Rebuilt On a Seven Hour Schedule 


and inspects the cars to see that all defects are marked up 
on the cards as a guide to the men in working the car. One 
track is worked out completely, then the force works back on 
another track, and so on over the five different tracks during 
the eight hour period. A switch engine pulls off all cars 
that are finished at the noon hour, and at such other times 
as needed. So far as the light or running repairs are con- 
cerned, the methods in use are not very different from 
any other repair points, except that not more than two 
men are allowed to work on one job at a time. There is no 
necessity of more than two men for any light repair work, 
and, if more than two men are on a job, we find they are in 
one another’s way to such an extent as to be a detriment 
rather than a help. 

While this regular day’s program is being carried out by 
one of the assistant general foremen and his force, the other 
assistant general foreman and his force are engaged in re- 
pairing the wrecked cars, heavy steel repairs, rebuilding and 
reinforcing old wooden equipment, etc. The two assistant 
veneral foremen change places every 30 days in order that 

ach may keep in full touch with the entire force and all the 

different classes of the work. It is also found that the men 
remain at a higher point of efficiency through the change of 
supervisors. 


Systematizing Heavy Repairs 


To illustrate the method used in handling our heavy work 
it may be interesting to describe in detail the rebuilding of 
a series of 250 steel underframe wooden superstructure stock 
cars, which was undertaken and carried through at what 
we consider a very rapid rate, and at a very economical labor 
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cost per car. The work was systematized in the following 
manner: A schedule was figured out composed of a series 
of individual operations. On each one of these operations 
were placed just enough men to perform that operation in 
a period of time which was previously determined upon as 
the unit of the schedule. In the case of this series of cars 
it was desired that one of these cars be turned out of the 
shop complete in every respect every four and one-half hours, 
which was done, at an average labor cost of $15.07 per car. 
The schedule was arranged as follows: 

Gang No. 1. Four men stripped the superstructure of the 
car, removing all decking, all broken, decayed, or crooked 
posts, and side and end plates, in fact stripping the car 
completely. 

Gang No. 2. Three men erected the framing complete, 
and applied all tie rods. 

Gang No. 3. Three men applied the outside slats and 
roofs. 

Gang No. 4. Two men applied the inside slats, running 
boards, doors, and safety appliances. 

Gang No. 5. Two men did all truck and steel work. 

Gang No. 6. Two men made side doors and did air brake 
work. 

Gang No. 7. One man painted the car. 

In all seven gangs with a total of 17 men turned out a 
complete car every four and one-half hours, at a labor cost 
of $15.07 per car. This is a record of which we were proud. 
It is true this work was done in 1915, and that the average 
wage paid per hour was 19.7 cents. The majority of the men 
could not speak our language, and, with the exception of 
three or four men, up to the time we hired them and placed 
them on this work, had never done car work of any kind. 

After completing this series of stock cars the task of 
applying steel center sills and rebuilding a series of 82 all 











Fig. 2—A String of Steel Underframe Cars After Rebuilding 


wood box cars was taken up. These cars required new side 
sills, plates, posts, decking, all siding, etc. In fact, they 
were built entirely new from the sills up, with an inside 
metal roof. (See Fig. 1.) Seven hours was set as a sched- 
ule, with eight operations and a total of twenty-seven men, 
and this work was done at an average labor cost of $45.36 
per car. Then followed the rebuilding of a series of 100 
steel underframe box cars, shown in Fig. 2, which were put 
through on a six hour schedule. These schedules were 
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rigidly maintained, and a number of workmen were weeded 
out as the work progressed on account of not keeping up with 
the procession. 


Routing Cars and Material 


A word as to how the work was kept moving. All heavy 
work of this kind on which a schedule can be successfully 











Fig. 3—A Badly Bent Sheet in the Flanging Clamp 


used is laid out on repair tracks which open on a transfer 
table on one end and to the repair track lead on the other. 
The cars are brought in over the transfer table and started 








Fig. 4—The Sheet Shown Above Fifteen Minutes Later 


down the track. When the first operation is completed, the 
men move the car ahead one car length, and so on down the 
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used in each operation is conveniently placed for the gang 
on that operation to reach. 

The secret of the success of the schedule plan lies in the 
fact that each man performs only one operation, and that 
one over and over again. As he gains experience and prac- 
tice in performing that operation he begins to try to make it 
easier to perform, knowing that as he succeeds in doing so 
he also makes the work easier for himself, thus, uncon- 
sciously, speeding up the machine as a whole. The neces- 
sity of teaching a workman one operation only makes possible 
the use of inexperienced men on practically the entire job. 
Another gain made is that the different gangs will uncon- 
sciously promote rivalry by the exercise of that pride that 
exists in almost every man of not letting the other fellow 
beat him, thus each gang striving not to be last really keeps 
the whole moving smartly and rapidly. The schedule plan 
also helps out the labor situation in this day of shortage of 
mechanics, as it is our practice to use the experienced men 











Fig. 5—Flanging a Floor Sheet in the Power Brake 


on light or running repairs, and the less capable men on the 
work which can be placed on a schedule as just outlined. 


Steel Car Repairs 

The subject of heavy steel car repairs seems to be side- 
stepped by most of the car men who write for technical 
magazines, not because of its lack of importance for this is 
the most important work of the car department. Perhaps 
the subject can best be handled by giving a general descrip- 
tion of some of the most important points. For instance, a 
side sheet of a gondola car is often badly bent and pos- 
sibly rolled up by being cornered or wrecked. Experience 
has shown that the only way to handle a case of this kind 
is either to take out the entire sheet and straighten it cold 
on a face plate with clamps, or else cut out the damaged 
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Fig. 6—Application of Tandem Spring Draft Gear on Center Sills with Wide Spacing 


track until all operations are finished, when the switch engine 
removes the cars from the track and takes them to the paint 
track where painting and stenciling is done. The material 


portion and put in a new piece by making a butt splice. 
In any case when attempting to straighten plate steel such 
as is used in the floors, sides, and ends of a gondola car, do 
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not attempt to use heating appliances such as oil burners 
and torches, as the trouble will only be aggravated. These 
plates must be straightened cold on face plates, and by the 
use of powerful clamps, aided by a libeal use of hand 
power in the shape of heavy sledges. In Fig. 3 is shown 











Fig. 7—Jacking Stall for Straightening Steel Cars 


a clamp in use to straighten all parts of steel cars. 
is in reality nothing but a boiler shop flanging clamp. 

The photograph shows a badly bent side sheet of a gon- 
dola car in position in the clamp for straightening cold. Fig. 
+ shows the same plate 15 min. later, having been straight- 


This 
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in operation forming a floor sheet for a 40 ton steel gondola 
car, which is being put through the shop for new floors, the 
old floors being corroded and rusted through. In connection 
with renewing the floors in these cars it was found that the 
side sheets were also rusted through at a point just above 
side sill. In order to avoid applying new side sheets we used 
plate steel wide enough to flange upward on the side sheet 














Fig. 9—Defective Bolsters Prepared for Welding 


16 in. from the top of the side sill and riveted to the side 
sheet by a row of % in. rivets spaced 6 in. apart. This 
makes a very neat job, and also makes the side sheets just 
as good as new ones, as corrosion of the side sheets does not 
extend more than 6 in. above the side sill. 

These cars were built in 1903 and the center sills were 
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Fig. 8—Construction 


ned by the clamp, and three men with sledges, in that 
eriod of time. 

In Fig. 5 is shown a bending brake on which it is pos- 
sible to bend cold, to any desired shape, plate steel up to %4 
in. in thickness by 10 ft. long. In the foreground may be 
een various shapes which have been formed cold on this 
machine. It has been found to be of great benefit in our 
steel car work. In the illustration the machine is shown 


of the Jacking Frame 


spaced 24 in. apart, and equipped with a twin spring draft 
attachment which was continually failing. To overcome this 
trouble it was decided to change the draft gear to the tan- 
dem spring type using the heavy type G spring. This was 
accomplished by applying a cheek plate made from ¥% in. 
steel, as shown by Fig. 6. This has proved very satisfac- 
tory, and stopped draft gear trouble with this series of cars. 

Frequently steel, or steel underframe, cars are found with 
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the center construction badly out of line, or the sides badly 
buckled. ‘These cars are taken to the jacking frame, Figs. 7 
and 8, where they are readily straightened without stripping. 
This frame can be constructed at a nominal cost, and will 
soon pay for itself in the economies effected. Jacks may be 
used at any angle desired, and from as many different angles, 
simultaneously, as one may see fit. 

Some of the work done with the oxy-acetylene welding 
plant is shown in Fig. 9. Built up truck bolsters on which 
the ends have been worn through, are shown in the fore- 
ground. Enough of the bolster is cut out to remove all the 
worn parts, then new metal cut to fit the original contour 








Fig. 10—Part of the Equipment for Handling Steel Car Work 


is welded in. Cracked cast steel bolsters are welded and 
then patched over the weld. 

A part of our steel car fabricating machinery, forges, and 
face plates used in repairing steel car detail parts are shown 
in Fig. 10. Fig. 11 shows the nature of some of our steel 
car repairs. 


Keeping the Output Up 


The car plant, as reviewed in this article, and shown in 
the cuts, is capable of handling all repairs and rebuilding, 
as well as building new any equipment that might be needed 
on a road of the size of the E. P. & S. W., if efficiently 
handled, and efficiency is a matter that our supervisory 
forces must become more proficient in than ever in these days 
when mechanics are made by an order and perpetuated by an 
agreement. We must use every endeavor to get every return 











Fig. 11—Steel Cars Dismantied for Repairing 


possible for the money spent for labor, ever remembering 
that any force of men will give results in direct proportion 
to the desires of their supervisors, and that, if any of our 
shop forces are not up to the standard output, or unit cost, 
the trouble is in their supervision, or something that the su- 
pervisor can correct. Do not put up that excuse which of 
late has become so popular, “The men will not do a day’s 
work any more,” but instead ask yourselves the question why 
they will not, and then proceed with the remedy. If the 
remedy is bitter, take it in small doses until you have ef- 
fected a permanent cure, or else acknowledge to yourself 
that you are-out of place as a supervisor and retire to a 
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sphere where you are on common ground with your surround- 
ings. 

If above the need of a remedy, or having taken it, and are 
yourselves above reproach along these lines, then unite in 
condemning to your superiors the past practice of car con- 
struction to the end that future equipment may be con- 
structed strongly and correctly, then protected from shocks 
by some improved shock absorbing device, instead of as in 
the past when the theory of constructing the different parts 
stronger each time new cars were built was followed so far 
that as a result at the beginning of government control we 
were constructing cars on the theory of a battering ram 
wherein the stronger destroys the weaker, and the poor car 
man was blamed for not keeping his equipment in service 
instead of requiring those responsible for design to properly 
design and provide protection from the shocks and rough 
handling they, as well as all of us, knew the car would re- 
ceive when placed in service. 

The thousands of cars built prior to about 1912 and put 
in service without any means being taken to protect them 
from the shocks it was known they would receive stand as 
a& monument to prove that our practice has been wrong in 
the past, and our ways should be mended at once. We 
should take some of the remedy called “self analysis,’ and 
may possibly derive some benefit from a consistent course of 
this treatment. 


PERIODICAL REPACKING OF JOURNAL BOXES 
A.R.A. RULE 66 


BY CAR INSPECTOR 


Numerous papers have been written on the subject of hot 
boxes, the causes and remedies therefor, and various methods 
of packing journal boxes have been introduced, but nothing 
has been offered which will eliminate the trouble entirely. 
Just as soon as an epidemic of hot boxes appears and trains 
are seriously delayed everyone on the railroad, from the presi- 
dent down, gets busy and the trouble is temporarily relieved. 
This would indicate that careful attention as to repacking 
and lubricating is necessary at all times. It has been clearly 
demonstrated that unless journal boxes are properly packed 
journals will not lubricate, resulting in heating of the brass. 
If not detected in the early stages of heating, the journal 
as well as the brass, wedge and in many cases the journal 
box also will be damaged to such an extent as to require re- 
newal. An important duty rests upon the shoulders of the 
car oiler and just how well he performs his work can be very 
readily judged by glancing over the hot box reports. 

Too much of the work of administering care to journal 
boxes has been left to the car oiler in the train yards and not 
enough attention given this class of work on repair tracks 
and in shops. M. C. B. Rule 1 requiring that the same at- 
tention be given foreign cars as the owner’s cars has not been 
fully carried out in this respect and the fact that cars are 
away from home ofttimes two and even three years, renders 
necessary some action which will assure better attention for 
the foreign car. A. R. A. Rule 66 which makes the car 
owner responsible for periodical repacking of the journal 
boxes should be an inducement to care for the foreign car 
and if the work is properly performed in accordance with the 
provisions of this rule there is no question but what a re- 
markable improvement in the condition of journal box pack- 
ing will be noted. It should be borne in mind, however, 
that the results which will be obtained, depend entirely upon 
the manner in which the work is done and the supervising 
force in the car department has an important duty to perform 
in carrying out the provisions of this rule. The practical 
value of all A. R. A. rules can be greatly enhanced by more 
care in living up to them. 
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THE INSPECTION OF FREIGHT EQUIPMENT” 


Air Brakes and Foundation 


Brake Rigging; Estimated 


Braking Power; Defects of Arch Bars and Trucks 


By L. K. 


SILLCOX 


Master Car Builder, Chicago, Milwaukee & St, Paul 


© PIPE cars properly is of vital importance to the de- 
sired action of the air brake. This, however, is a portion 
of the air brake make up which is occasionally neglected. 


' 


Under no condition should the pipe be used without first being 


thoroughly cleaned. To do this the pipe should be lightly 
tapped to loosen the scale and dirt and then be blown out 
with steam or air. The sizes of pipe given in the air brake 
catalogues should in all cases be strictly adhered to. It 
will be noted that sizes of pipe given for freight cars are 
generally larger than those to be used on passenger coaches, 
as shown below. This is for several reasons. 

(1) It will cause a more rapid reduction or increase of 
pressure at the rear portion of the train on account of air 
traveling through the large pipe more quickly; the larger the 
pipe the less friction the air will encounter in its passage 
through it. 

(2) A freight car is considerably shorter than a passenger 
car, thus the large pipe makes the volume of air in the train 
more nearly equal to that in the smaller pipe used on the 
passenger coaches, which are longer. 

When pipes are cut a flare or fin will be created in the 
inside of the pipe, considerably reducing its size; this in all 
cases should be carefully removed with a reamer. When too 
many of these are allowed to remain through the pipe system 
it will prevent the emergency action of the brakes. When 
using red lead or any other substance to make a joint, it 
should always be put on the outside thread or the thread to 
be screwed in, as this will prevent it from being forced into 
the pipe and causing defects in the brake system. 

Whenever practicable, when necessary to change the direc- 
tion of the pipe, it should be done by long, easy bends, instead 
of elbows or short bends, as the frictional resistance caused 
by these fittings retards the flow of air through the pipes. 
Care should be taken to have all the pipes rigidly clamped, 
so as to prevent vibration or moving, which causes the joints 
to leak or holes to become chafed in the pipes. After the pipe 
work is applied and completed it should be thoroughly tested 
under full pressure for leaks by use of soap suds applied to 
the joints, and later painted with rust-proof paint. 

Cars will not be accepted in interchange unless equipped 
with air brakes having 1%-in. air brake pipe and angle 
cocks, also quick action triple valve, pressure-retaining valve 
and an efficient hand brake. 


Pipe Clamps 


Pipe clamps should be checked at every opportunity both 
on repair tracks and in yards, to see that they are so placed 
and in the necessary condition to perform the work for which 
they were intended. They should be securely fastened to a 
rigid part of the car and should hold the piping firmly, pre- 
vent vibration and not allow the brake pipe to shift length- 
wise if air hose are pulled apart, as happens in a break in 
two or when switching in the yards. Any missing jam or 
lock nuts must be replaced. 


Air Hose 


ft is required that all air hose must be tested under air 
pressure with soap suds at every available opportunity when- 
ever air pressure is to be had. This practically only applies 


* Fifth of a series of articles on this subject by Mr. Sillcox. 
1920 by the Simmons-Boardman Publishing Co. 
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to repair tracks, but much difficulty is experienced in the 
outside yards where a soap suds test is not practical, and 
therefore defective hose is hard to locate. Inspectors should 
be very careful in their inspection of hose on cars in the 
yards and should remove every one that shows an older date 
than 27 mo. if they do not consider it safe to proceed, and 
of course this only applies to hose which otherwise appear 
to be in good condition. Any of these hose that are removed 
on account of being old date should be forwarded to the main 
shop in the district so that they may be properly tested. 

It should also be the duty of all inspectors to pick up all 
defective hose, regardless of the nature of the defect, and 
forward them to the general storekeeper. A great many of 
these defective hose, especially burst hose, will be found in 
cars and cabooses, and inspectors should make a periodical 
inspection of this equipment, so that they may know posi- 
tively that there is no defective hose lying loose in their 
district. 

At No. 1 and No. 2 inspection stations air hose must be 
tested with soap suds, and if found in a porous condition is 
to be replaced. Air hose gaskets must be kept in good con- 
dition, and when new ones are inserted the retaining groove 
must be cleaned out with the tool provided for that purpose. 
The opposite end of this tool, which is formed in a loop, is 
to be employed in seating the gasket in place. Air hose in 


service more than 27 mo. are generally in need of replace- 
ment. 


Brake Cylinders and Reservoirs Loose on Their Supports 


Whenever indications point to a cylinder and reservoirs 
being loose on their supports, or if any of the cylinder or 
reservoir bolts are loose or gone or lock nuts needed, repairs 
must be made at once, as movement of these parts causes 
brake pipe leakage and breakage. When brake cylinders 
and reservoirs are to be tightened on their supports, run up 
two or three of the nuts only far enough to bring the bolting 
flange into light contact with the supports. Then, with the 
bolting flange in contact with the supporting brackets at each 
hole, line up with cut washers where required. A failure 
to do this will result in springing and cracking the auxiliary 
reservoir and springing brake cylinders out of round. 

A great deal of difficulty is experienced on account of 
reservoirs breaking away from cylinders and holding brack- 
ets on cylinders and reservoirs breaking off. While the class 
of supports used on many cars in service is at fault, the 
majority of the difficulty which is being experienced could 
be overcome if a little more care were taken in drawing up 
the nuts of the supporting bolts. It is common to see the 
men draw the nuts up until the cylinder and reservoir are 
in full contact with the support, thereby bringing an undue 
strain on the equipment. It where the supports are out of 
alinement the carmen were instructed, before tightening the 
nuts, to merely draw the reservoir up until the bolting flange 
was in light contact with the support and then line up with 
cut washers whenever necessary, the danger of breakage 
would be lessened considerably. 


Triple Valves 


There are six types of triple valves in general service, 
namely the Westinghouse, H-1, H-2, K-1 and K-2 and the 
New York F-1 and H-2. All of these valves work in con- 
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junction with one another and are interchangeable to the 
extent that the H-2 Westinghouse and New York can be ap- 
plied to a car that formerly had the K-2, but the H-1 West- 
inghouse and F-1 New York could not be used in this in- 
stance as one is a ten-inch valve and the other is an eight- 
inch valve. Otherwise there is no difference in the working 
of the valve. 
Brake Rigging 

Brake heads and brake shoes should be carefully inspected 
to see that they are in good condition and keys properly in 
place. Should brake shoes be worn out at either end per- 
mitting the head to wear against the wheels, the brake shoes 
should be renewed. When brake shoes are worn irregularly 
they should be reversed to obtain the maximum service from 
the metal in the shoe. 

Brake hangers should be inspected at the brake head to 
see that they are not worn, making them unsafe; this should 
also apply to the hanger at the truck connection, to see that 
the hook or eye are not worn to the unsafe limit. Brake 
wheels, brake ratchet wheels and brake ratchet pawls should 
be inspected to see that they are properly retained in place 
when repairs are being made and careful inspection is to be 
made to see that they are properly maintained. Bolts and 
pins used in connection with hand brakes should be in place 
and properly secured. 

Adjusting Brakes 

After checking up piston travel if it is found necessary 
to re-adjust the brakes, the first thing to be done is to close 
the cut-out cock in the crossover pipe and bleed the auxil- 
iary reservoir, this to prevent injury. The adjustments must 
be made so that the live truck levers on both sides of the car 
travel the same distance, to insure an equal distribution of 
braking power. With the brake applied, the foundation 
brake rigging should be inspected to see that all levers have 
ample clearance in their guides and elsewhere to prevent 
striking or binding with 12 in. piston travel, that all cotter 
keys are in place and points well spread, that hangers and 
dead letter fulcrums are secure, that the brake levers are 
standard, that rods are not being cut by axles, and that the 
rigging in general is in good order. 

Before making any changes to provide lever clearance, in- 
sure that the length of rods and guides and the location of 
the latter are standard for the car. Whenever inspecting 
cars, inspectors must make sure that the brake rods are not 
riding on the axles thereby making them liable to break on 
application of the brakes. 


Piston Travel 


By piston travel is meant the distance the brake cylinder 
piston moves out when the brake is fully applied. To measure 
piston travel first be sure that the head is bottomed in the 
cylinder, making a mark on the piston rod at the edge of 
the cylinder head and then note the distance the piston trav- 
els out when the brakes are applied. Standing travel is the 
distance the piston is forced out in an application of the 
brake upon a car when not in motion. Running travel is 
the distance the piston is forced out in applying the brake 
upon a car when in motion. The running travel is always 
greater than the standing travel, the increase due to slack 
in loose fitting brasses, to the shoes pulling down on the 
wheels, to play between boxes and pedestals and to every- 
thing of a similar nature that increases lost motion in the 
brake rigging under the influence of the motion of the car. 
False travel is an excessive travel momentarily occurring 
while the car is in motion. It is due to unevenness of the 
track or to some unusual temporary strain. 

The brake cylinder pressure resulting from a common 
train pipe reduction is greater with a short than with a long 
piston travel. A piston travel of eight inches results in a 
brake cylinder pressure of about 50 lb. in a full service ap- 
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plication. Inasmuch as running travel is generally about 
1% in. greater than standing travel, the standing travel 
should be 6% in. to secure this result while running. If the 
piston travel is shorter than eight inches, the auxiliary and 
brake cylinder air will equalize at a higher pressure and the 
brakes will be applied much harder. If the travel is more 
than eight inches, the auxiliary and brake cylinder air will 
equalize at a lower pressure and the brakes cannot be applied 
nearly as hard. 


Brake Leverage 


Ability to figure brake leverage is an accomplishment for 
an air brake man, not always a necessity, but it is well to 
know something about it. The different kinds of levers and 
the manner in which they operate should be learned first. 
A lever of the first kind has the power applied at one end, 
the weight to be moved at the other end and the fulcrum in 
the center. The cylinder lever connected to the push rod 
and top rod is a lever of the first kind. 

A lever of the second kind has the power applied at one 
end, the fulcrum at the other end and the weight to be moved 
is between them. The live truck lever of an outside hung 
brake is usually a lever of this kind. 

A lever of the third kind has the power applied between 
the ends. A lever of this kind takes more power in propor- 
tion to the weight to be moved than either of the other kinds. 
This lever is very rarely met with in the present construc- 
tion of freight cars. 

When measurements and calculations of brake power are 
made, the greatest care must be exercised in measuring, as a 
mistake of a very short distance on the short end of a live 
lever will alter the power considerably. 

Beginning at the brake cvlinder where the power is first 
exerted, the power must be ascertained, which is done by 
multiplying the area of the cylinder piston by the pressure 
per square inch. The result of an eighth-inch cylinder is 
2,500 lb. and a ten-inch cylinder, 3,900 lb. This value is 
then multiplied by the distance from the push-rod connection 
to the fulcrum, which is in the center, this lever being of the 
first kind, and this product is divided by the distance from 
the fulcrum to the top-rod connection. This will give the 
pull on the top road, which is transmitted to the top of the 
live truck lever, usually a lever of the second kind. This 
pull is next multiplied by the total length of the live truck 
lever and the product is divided by the length of the short 
end, which will give the strain on the brake beam. ‘This 
multiplied by the number of beams will give the total brak- 
ing power. To determine what per cent the car is braking 
the total braking power is divided by the light weight of the 
car. Cabooses should brake approximately 45 per cent of 
their light weight, other freight cars 60 per cent. 

Both cylinder levers, or cylinder and floating lever, need 
not be of the same length, but they must be of the same pro- 
portion to insure getting the same braking power on both 
ends of the car. 


Brake Levers 


When necessary to apply a new lever to a system freight 
car the proper dimensions of the lever wanted must be 
ascertained positively in order to provide the proper braking 
force to the wheels. The dimensions of the various levers 
for the several types of cars are clearly shown on blueprints 
and must be closely followed. 


Lever Pins and Cotter Keys 


The greatest care should be exercised at all times to know 
that lever pins are properly in place and cotter keys applied 
and properly opened to prevent the pin being jarred out, 
which would cause a brake rigging failure and probably 4 
derailment, especially if it occurs in the bottom rods. Lever 
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pins should be placed in from the top whenever possible, as 
this will provide a certain amount of protection in case the 
cotter key works out. Brake beam hanger pins also should 
be checked over closely to ascertain whether the pin by con- 
tinual friction is worn through and liable to break at any 
time. It would be good policy, whenever possible, to have 
brake hanger pins removed for inspection, as investigations 
disclose the fact that a great majority are about half worn 
through. At any rate, inspectors and repair men should check 
them very closely, as there is nothing that tends more to cause 
derailments than brake beams coming down. 


Cotter Pins, Split Keys and Nuts of Brake Hanger and 
Connection Bins 


[t should be remembered that these parts must be placed 
with the heads inside or under, so as to make the retaining 
cotter pin, split key or nut visible from a passing inspection, 
ind not make it necessary for inspectors to climb under the 
ar to note their condition. 


Brake Beams 

lhe dimensions and proportions governing the hanging of 
brake beams are as follows: The height when measured from 
the top of the rail to the center of the face of new shoes is: 
For inside hung brake beams, 13 in.; for outside hung brake 
eams, 141% in. 

(he spacing from center to center of brake heads is 60 in., 
with an allowable variation of %% in. in either direction. 


\ttachments for safety hangers shall be 51 in. from center 
center. 
(he angle of the lever fulcrum shall be 40 degrees from 
' vertical. 
The lever pin hole shall be either two or three inches in 


front of the top of the brake head lugs. The variation in 
ither direction from straight and true shall be not less than 


) 


32 in., nor more than 1% in. in diameter. 


Safety Hangers 

It is required that all brake beam safety straps on car 
trucks shall be of such depth as to allow but 34 in. between 
the straps and the bottom of the brake beam when the brake 
shoe is 3g in. from the wheel, and of such length that no part 
of the brake beam will strike the strap when the brake is 
ipplied with all shoes worn to a minimum thickness. It is 

lso required where angle iron brake beam safety supports 
are employed that not to exceed 34 in. clearance is to prevail 
between the bottom of the brake beam and the top side of the 
safety angle. 

The capacity and strength of the number one beam is suit- 
ible for cars weighing less than 35,000 lb. The number two 
beam to be used on cars weighing over 35,000 Ib., although 
it is permissible to use the number two beam on cars weigh- 
ing less than 35,000 lb. Right and left-hand brake beams 
ire designated as follows: When facing the back of the 
rake beam with the center strut pointing away from the 
bserver, if the top of the lever slot inclines toward the right 
t is known as a right-hand beam, and if the top of the lever 
slot inclines toward the left it is known as a left-hand beam. 


Brake Shoes 
It should be borne in mind that at each appli- 
ition of new brake shoes the piston travel changes. There- 
fore, whenever new shoes are applied to cars the piston travel 
iould be checked up accordingly. 


Hand Brakes 
In checking up cars before leaving repair tracks and yards, 
should be known that all hand brakes are released, for if 
cars are allowed to leave with the hand brake set there is a 
liability of slid flat wheels, or at any rate overheated wheels. 
and the eventual possibility of bursting. Also, it should be 
noted that the hand brake rod and chain are not too long. 
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They should be of such dimensions as to insure a full appli- 
cation of the brakes with the use of the hand wheel. The 
chain must not catch on the staff support~and rods, levers, 
etc., and must be free from any interference that would pre- 
vent the delivery of full hand brake force to the brake shoes. 
Brake chains or rods must not bear against any part of the 
axle, causing chafing and wear. 


Hand Brake Staffs 


Hand brake staffs must be made of one piece; welding of 
two or more parts together is not permitted. The standard 
maximum height of the brake staff for standard box cars, 
from the top of the rail to the top of the brake staff, is 14 ft. 
The portion of the brake staff on which the brake chain 
winds must be of such length and so located as to permit 
winding the amount of chain resulting from 12-in. piston 
travel without “piling up” or overlapping. 

The dimensions of the brake chains should be, for the 
first link that fastens on brake staff, 1% in. diameter, 2 in. 
long, and 13/16 in. wide inside. For the succeeding links, 
7/16 in. diameter, 114 in. long and 5% in. wide inside meas- 
urements. This chain is attached to the brake staff with a 
Y-in. bolt, which is riveted over after the nut is applied. 

Hand brakes must be known at all times to be operative 
and effective; a failure of this appliance constitutes a viola- 
tion of the federal laws, therefore proper inspection and 
maintenance are absolutely necessary. 

Running Repairs to Trucks 

It seems to be the general experience that there is a great 
deal of trouble, due to failures of truck frames on account of 
nuts missing from box pedestal jaw and column bolts, and in 
many cases it is necessary to apply new bolts on account of 
the worn or otherwise damaged condition of the threads. It is 
also found that on practically all types of trucks a great many 
brake hanger bolts and pins are found that have no spring 
cotters, split keys or nuts to hold the bolts or pins in place, 
the result being that the bolts or pins fall out of the hangers 
and allow the brakebeams to drop; also, the hangers and pins 
are allowed to become worn to such an extent that in their 
weakened condition they fail. Care must be exercised in 
examining brake hangers to see that flaws in forgings do not 
exist, also that the brake heads are not worn beyond the 
required limits. 

Another point is that a large percentage of the brakebeams 
in service have no safety device for holding them in. case the 
hanger or pin should break, with the result that it is found 
necessary to employ extra men in the yards to watch these 
important features of truck inspection and maintenance. On 
account of the great amount of this work in large terminals, 
it appears that generally some stations are not giving all the 
attention that they can to maintaining these essential parts of 
trucks while passing through their hands, the result being 
that extra work is placed upon their neighbors. 

The matter of truck maintenance should be taken up vigor- 
ously by all supervisors and the attention of inspectors and 
repairmen called to seeing to it that the nuts on oil box, 
pedestal jaw and column bolts are all applied and kept tight 
and also that the brake hanger bolts or pins are equipped with 
a suitable lock nut, spring cotter or split key. The failure 
of these parts is causing much trouble, and no -reasonable 
expense should be spared in properly maintaining them. 

Investigations carried on from time to time have developed 
that after the removal of brake hangers and pins from a 
number of cars they were found to be about half worn through. 
It is apparent that these parts have been in service for a long 
time and that they are very rarely, if ever, inspected except 
when brakebeams or hangers fail. It is a paying practice, 
whenever cars reach repair tracks, to have all the brake hanger 
pins and bolts removed for inspection and renewed when 
found necessary. 

With this end in view, therefore, a system should be in- 
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augurated at all stations whereby all cars reaching repair 
tracks will have the trucks carefully locked over and the re- 
newal made of any parts showing undue wear. Particular 
attention should be given to the column and oil box bolts and 
nuts—in fact, it should be our purpose not to allow any car to 
leave a repair track without the trucks receiving a thorough 
going-over and being put in good repair. 

For system cars the standard brakebeams furnished are 
equipped with three openings, namely, for the pot hook 
hanger, for the intermediate stirrup type hanger and for the 
center supervision hanger, with the thought that the brake 
hanger can be changed in case the pot hook eye is worn, thus 
avoiding the necessity of having to change the entire brake- 
beam. It is further desirable to see that nuts on tension rods 
of brakebeams are kept properly locked in place and tightened. 

Defective Arch Bars and Truck Frames. — Permissible 
Methods of Welding and Repairing.—Arch bars should be 
inspected for cracks, especially in bends. This may be more 
effective after first giving the edge of the arch bar several taps 
with the inspector’s hammer to loosen up rust at cracks and 
flaws, which can then be more readily detected. Seams and 
flaws are usually found at the bends and at column bolt holes, 
especially at the bottom of the column post on the edge of the 
arch bar. Arch bars should not be welded in the bend or at 
bolt holes or between the journal box or column and box bolt 
holes. Trucks with cast steel side frames, such as Betten- 
dorf, Andrews, Vulcan, Scullan, Ajax and others, should be 
gone over carefully to discover flaws or cracks that might 
exist which would endanger their safety. The same tapping 
with the hammer as on arch bars should be required on cast 
steel side frames. These frames are not considered safe for 
service when found cracked or with flaws more than one inch 
back from the edge of the frame. Such frames should be 
repaired by welding with oxy-acetylene or with electric weld- 
ing apparatus, or they should be replaced with a new casting. 

The fact that so many cast steel side frames and cast steel 
bolsters are failing in the tension (lower length of the truss) 
members is conclusive evidence of weakness in design, and 
the welding of the fractures will not add to the strength but 
is likely to introduce a condition of further weakness by 
improper workmanship and change in the structure of the 
metal. It is, therefore, necessary to confine acetylene or elec- 
tric welding within specified limits on structures, subject to 
alternating stresses, as experienced in truck side frames and 
bolsters. The parts which are to be repaired must not be 
welded unless removed from the car or truck. Truck bolsters, 
however, may be welded in place by removing the truck from 
under the car body. The entire crack should be burned or 
chipped out far enough back so that there will be no portion 
of the crack in the metal. Failure to do this permits the 
check or crack to work its way across the metal to the farther 
side, due to the constant vibration, even after the weld has 
been made. A hole may be drilled at the end of the crack on 
check and chipped or burned towards the hole. The surfaces 
where new material is to be deposited must be clean and 
bright and reasonably smooth, and ‘therefore if surfaces are 
prepared by the burning process the surfaces must be finished 
by chipping or welding. The portion of the part adjacent to 
the fracture should be heated before the welding is begun. In 
welding, the operator should begin to weld at the point far- 
thest away from the outside edge and work the weld towards 
the edge. When truck sides and bolsters are welded, the 
weld must be made smooth and the following record legibly 
stamped on the weld with at least 3¢-in. steel stencils in the 
following form: 

ieiictac 44s.» ae ; ji ee ee eee 
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Truck bolsters and spring beams should be carefully in- 
spected to see that they are secured to place properly and are 
not cracked or broken, making them unsafe for service. 
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Arch Bars and Truck Frames Bent 


Derailments and other classes of road failures often cause 
trucks to be allowed to go into service temporarily with arch 
bars and frames bent laterally in the center; this is not only 
dangerous but a regrettable practice. 

Side Bearing Clearance 

Side bearing clearance should be carefully observed on cars 
with metal body and truck bolsters. When balanced on cen- 
ter plates it is considered good practice to have clearance of 
1/16 in. to % in. between all four side bearings. If they are 
bearing hard on one side the total clearance should not be 
more than 4 in. on the opposite side. On cars with wood 
body and truck bolsters, or composite wood and metal bolsters, 
it is considered good practice to have 1% in. to 14 in. clear- 
ance between all four side bearings. 

Care of Journal Box Lids 

Lids on journal boxes should be lifted to make inspection 
of the sponging, journal bearings and journal bearing wedges 
to see that they are in proper condition, and journals not cut. 
Journal bearings and wedges should be in proper position in 
the box and sponging in place well to the back of the box and 
up under the journal. Box lids should fit well in place and 
be properly secured to exclude dirt and dust. 


Truck Brake Rigging 


Brakebeams, brakebeam connections and brake hangers 
should be carefully inspected to see that they are in good 
condition, with brake connection pins in place and cotter or 
split keys properly applied and opened. Brake levers and 
lower brake connecting rods are to be inspected to see that 
they are in good condition and the brake pin cotters split. 

Brake heads and brake shoes should be carefully inspected 
to see that they are in good condition and the keys properly 
in place. Should brake shoes be worn out at either end per- 
mitting the head to wear against the wheels, the brake shoes 
should be renewed. When brake shoes are worn irregularly 
they should be reversed to obtain the maximum service of 
metal in the shoe. 

Brake hangers should be inspected at the brake head to see 
that they are not worn, making them unsafe; this should also 
apply to the hanger at the truck connection, to see that the 
hook or eye are not worn to the unsafe limit. Brake shoes 
which are broken away or not safe must be replaced, and 
shoes unevenly worn must be turned. Brake shoes must be 
properly located and in place and not allowed to ride on the 
flange of the wheel. Brake shoes showing signs of being 
burnt red must have the brakes on such cars tested for proper 
operation and wheels examined for heating cracks. 

Hand brakes should be tested to see that they are in opera- 
tive condition and the brake chains not too long to prevent 
fouling when brakes are applied. Brake chain links should 
not be less than 3@ in. in diameter at any point. 

. The brake wheel, brake ratchet wheel and brake ratchet 
pawl should be inspected to see that they are properly retained 
in place when repairs are being made, and careful inspection 
is to be made to see that they are properly maintained. 

Cars built after October 1, 1914, and prior to January 1, 
1917, will not be accepted in interchange unless equipped 
with either the No. 1 or the No. 2 M.C. B. brakebeam, as 
indicated by the light weight of the car; the No. 1 beam must 
not be used on cars having a light weight in excess of 35,000 
lb. Cars built after January 1, 1917, or cars receiving gen- 
eral repairs after October 1, 1918, must be equipped with 
metal brakebeams of not less than the capacity of the No. 2 
M. C. B., or stronger, as the conditions may require. 

All of the M. C. B. brakebeams referred to shall have the 
letters ‘“M. C. B.” and proper number plainly stamped or cast 
on the strut, as required by the specification. 

After October 1, 1920, cars will not be accepted in inter- 
change unless equipped with all metal brakebeams. 
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SHOP SCHEDULING VS. OLD-FASHIONED 
METHODS 


BY SUPERVISOR 


The question is often asked, “What is the difference be- 
tween running a locomotive repair shop with a schedule sys- 
tem or in the regular way as usually done?” It may be 
answered as follows: 

The old-fashioned method of getting output from a rail- 
road shop was to bring in engines until the shop was as 
full as possible. In a transverse shop with 25 stalls, two 
small engines were placed on some stalls, blocking or cramp- 
ing the passage ways at the front and rear of other engines, 


crowding in, say 35 engines. 


old-fashioned organization with 35 engines on 25 pits in the 
shop finally succeeds in delivering 25 engines with classified 
repairs by the end of the month. This means an output of 
one engine per pit per month, or, based on 35 crowded pits, 
7-10 of an engine per pit per month. 

Now a railroad repair shop is, or should be, as carefully 
designed as a Mallet engine. A Mallet will give its maximum 
drawbar pull with minimum steam consumption, at a work- 
ing speed of about 15 miles per hour. Likewise a modern 
railroad shop will, at the present time, deliver its maximum 
output at the rate of about two engines per pit per month, 
with minimum cost and minimum labor and machine effort. 
But how about the shop delivering 7-10 of an engine per 


stall per month? It is not pos- 








In a longitudinal shop with fF 
accommodations for 25 en- | 
gines on two outside tracks,  ]} 
five or six engines would be 
put on the central or wheeling 
and transfer track, blocking 
the passage of wheels and en- 


where. 





Shop men frequently complain that locomotive 
output is limited because of a lack of pits. 
author of this article thinks the fault lies else- 


sible, unfortunately, to figure 
accurately the cost and lost 
time and labor resulting from 
an output ratio of this low fig- 
ure. 

Let us now consider the 
modern shop operated with the 


The 








gines going out. Also engines bk — 








are crowded in so closely to- 

gether on all three tracks that spaces between them are nar- 
rowed or closed entirely. Probably there would be 35 en- 
gines in this shop also. 

(he next step was to date the completed engines out and 
begin repairing those shown to go out first. Soon a cylinder 
is wanted, or a steel deck casting, or some unusual part, and 
these are not found in stock. This engine is then abandoned 
for the time being and the men are told that another more 
promising engine will come ahead and all hands go to that 
engine, transferring tools, material, etc., and they all take 
plenty of time to make notes and begin over again, studying 
the needs of this new engine. Material must be hunted up, 
and in some cases material from the first engine which is 
bolted to the lathe or planer is taken off and other material 
for the second engine substituted. Perhaps another switch 
is made from this second engine on account of delayed 
material, a welded frame tongue in the smith shop, a new 
link in the machine shop or heavy boiler work develops. In 
like manner possibly every other engine in the 35 undergoes 
a similar process of being worked on for a while and later 
deserted. 

(o sum up the situation, the unsystematic, inefficient shop 
Superintendent gets what he can out of his shop, full to 
overflowing with engines and material. The men and super- 
vision are demoralized. There is no penalty except tem- 
pestuous talk and driving for not getting an engine out on 
the date set; simply pick another good one and get that. 
The higher officers are continually disappointed; they expect 
a certain engine out on a stated date and don’t get it. This 
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assistance of a complete 
scheduling system. Engines are 
thoroughly inspected before being brought into the shop, and 
all material needed is on the ground, not simply on requisi- 
tion. The policy of the management for this shop is to allow 
the shop superintendent to bring in engines at his discre- 
tion, and the line-up is not dictated by some. higher officer. 
Twenty-five engines, inspected and chosen for properly bal- 
ancing the work of the shop organization, are then brought 
in on the 25 pits available and exactly in accordance with 
the space designed for placing engines when the shop was 
built. Dates are then set for these engines to go out com- 
pletely repaired and every operation and all important mate- 
rial is scheduled to be finished at certain proper times in 
order to erect the engine in the most orderly and systematic 
manner. The output is figured at the low estimate of 50 
classified repairs for the month, or two engines per stall 
or pit. 

Now comes the most important feature of this properly 
operated shop. When an engine drags for some reason, 
the cause is sought out and immediately remedied and those 
responsible for the condition are penalized with red delay 
marks on the schedule office boards and the daily delay 
sheets advertise to all superiors and supervision the depart- 
ment which is deliquent and the cause. What is the result? 
Foremen are not pleased with this situation, and take steps 
at once to line up their material and forces to rectify it. 
No man with any ambition at all wants to be known as a. 
slacker or as having “fallen down” on his job and caused 
others to be late and censured. Men are not shifted from 
this late engine as was done in the old-fashioned shop. This 
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would be the easiest way out and following the line of least 
resistance, but the most costly way in the end, as is always 
the case through life. Everyone is stimulated by the super- 
vision, including the shop schedule supervisor, to appreciate 
their responsibility for meeting the promises made to supe- 
riors for the delivery of the engine on time. Consequently 
they all “go to it” with energy and a quiet determination 
to overcome the obstacles speedily. Responsibility is the 
greatest sobering influence, and a proper sense of responsi- 
bility is what we need in our shops today. 

The primary beneficial result from these up-to-date 
methods is character development. ‘The shop superintendent 
and foremen and all the way through the ranks, begin 
to realize and understand that when an engine is scheduled 
out, that settles it, and the engine must be worked on con- 
tinuously and faithfully until it goes out, barring the most 
unforeseen reverses, even if a week late. Gradually the 
general status of the whole shop is raised, the morale of the 
supervision and men improved and a desire to win stamped 
on every mind. ‘This spirit and desire for honest orderliness 
and conscientious work is the only known condition through 
which a shop may be developed to produce the output for 
which it was designed. It is admitted, of course, that ade- 
quate machines and organization are first installed. Shorter 
hours, abolition of piece work and social unrest have their 
influences, but fundamentally the above discussion is logical 
and conclusive. 


SALVAGING HIGH SPEED STEEL SCRAP 


BY SAMUEL S. BUCKLEY 


The process used by the Onondaga Steel Company for 
reclaiming high speed steel scrap is based on a careful se- 
lection and grading of the material to be reclaimed. To be 
successful, the converter of high speed steel scrap must re- 
turn to the customer a steel that is as good if not better than 
the original high speed steel, and it is not wise to endeavor 
to produce any other than the required standard. The con- 
verter must be guided in his action to a great extent by the 
type of steel submitted, the larger proportion of which will 
contain 18 per cent tungsten, about 4 per cent chromium, ap- 
proximately 1.20 per cent vanadium and carbon between .60 
and .70 per cent. Being held to the standard type, he has no 
opportunity of improving this steel by a change in compo- 
sition. 

The converter of high speed steel scrap has had to over- 
come the notion that because scrap is used as a base the steel 
produced must be of inferior quality. Satisfactory results 
have been attained, however, only by the use of extraordinary 
methods in the selection and proportioning of new material, 
and extreme care in handling it through all the steps of the 
process. The idea that only scrap is used in melting is er- 
roneous. No matter how carefully tested and selected the 
scrap may be, new additions of muck bar, tungsten, chro- 
mium, vanadium, etc., must be made to “sweeten up” the 
melt, as a steel maker would say. If high speed steel scrap 
were melted without this sweetening, the resulting material 
would have lost some of its elements, particularly vanadium 
which is quite volatile, and it would be apt to show short- 
ness or brittleness, possibly from the same reason that cast 
iron becomes more brittle each time it is melted over. The 
scrap received is separated into either first, second and third 
class, or is rejected. 

The first class comprises high speed steel scrap containing 
15 per cent tungsten or over. The second class consists of 
scrap with between 15 per cent and 12 per cent tungsten. 
The third class, which has some value, though hardly worth 
converting, consists largely of the old-fashioned self-harden- 
ing or mushet steel. 

Rejected material consists principally of the straight car- 
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bon tool steel and odds and ends of ordinary soft steel and 
discard that would ordinarily be classed as junk. In these 
rejections are included drills, reamers and other tools with 
soft steel shanks, oil tube drills having copper or brass oil 
tubes, tools that have shanks or parts brazed or soldered upon 
them. Tools with soft steel shanks can be partially reclaimed 
by breaking off these soft steel parts well into the high speed 
steel. The reason for the rejection of the above mentioned 
soft steel parts is due, of course, to the fact that they ar 
usually made of nickel steel, and nickel as well as copper or 
any other non-ferrous metals are absolutely tabooed in high 
speed steel, therefore the maker dare not chance the addition 
of even a small percentage of any of them. 
The Spark Test 


In order to develop an absolutely uniform material from 
the miscellaneous scrap sent in, it is necessary for every piece 
to be tested by some quick, economical and reliable method. 
It was found after much experimenting that a spark test was 
the most satisfactory. 

For the testing of high speed steel scrap, assuming that it is 
free from the metals or soft steel parts referred to, it is neces- 
sary to have a soft free cutting alundum or corundum wheel 
running dry, at a speed given by the maker, and located in a 
dark place so that sparks may show to the best advantage. 
The spark test is based on the fact that each separate grade 
of high speed steel develops a characteristic spark by which it 
can be identified under these conditions. To conduct this test 
the operator should take samples of steels of known quality 
and thoroughly familiarize himself with the different sparks 
shown by them when in contact with the wheel. The color, 
shape and length of the spark stream should be carefully 
noted. These sparks will show a dull red stream 6 to 20 in. 
from the point of contact with the wheel, at which point there 
is an explosion or opening up of the spark stream. Some 
high speed steels show a bright star effect, while others break 
up into lines similar to but brighter than the line running 
down from the po‘nt of contact. Experts can pick out most 
of the various standard makes by the difference in sparks. 
This can only be done, however, by experts who have made 
this a deep study and who are continually in practice. 

Take, for instance, the old-fashioned mushet type of self- 
hardening steel. This throws off a spark very similar to high 
speed steel with a stream that has a slight tendency to open 
up at the end but not into what might be termed an explosion. 
It is interesting to try the spark test on ordinary gray iron, 
as this resembles very nearly the spark of the old-fashioned 
mushet steel. It is not unusual, in fact, to receive gray iron 
on the assumption by the sender that it was tungsten steel. 

The American self-hardening steel shows a brighter spark 
stream and a still brighter explosion than the mushet steel, 
and can be distinguished from high speed steel by the length 
of the spark stream and the difference in the color and size of 
the spark or explosion at the end of the stream. 

The molybdenum self-hardening steel, a great deal of which 
was placed on the market just previous to the advent of high 
speed steel, shows a spark much brighter than high speed 
steel but of a character peculiar to itself — not having the 
brighter scintillating spark of carbon steel, but ending in a 
long stringy, comet-like explosion at the end of the spark 
stream. 

There are several grades of self-hardening steels made for 
wood cutting, nail dies, etc. These all show a lighter spark, 
being low in chromium and tungsten. Then follows the 
double special or finishing steel, which shows a considerably 
brighter spark and a lighter red stream. There are some one 
and two per cent tungsten steels for tools on the market. 

Any type of simple steel, such as tool steel or any ordinary 
soft steel of whatever character or shape, as well as nickel 
steel, can easily be recognized by a bright spark stream and 
brilliant scintillating spark explosion. 
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SQUARING THE FRAMES OF FRENCH LOCOMOTIVES 


Special Gages Aid in Squaring the Locomotive Frames 
: and Lining the Driving Box Shoes and Wedges 


BY MAJOR C. E. LESTER 
Formerly Gen. Supt., 19th Grand Division, A. E. F. 








N overhauling French locomotives at Nevers shop, France, 
it was customary to remove the boilers and cylinders from 
the frames and, after stripping off all braces, lugs, shoes, 
etc., to give the frames a thorough cleaning and careful 
inspection for defects. A view of a pair of cylinders and 
frames just unwheeled is shown in Fig. 1. Frequently the 
frames were sent to the smith shop for repairs, and in their 
reapplication or in the application of new ones, the squaring 
gage, Fig. 2, was used. The purpose of this gage was to 
assist in squaring the frames with the cylinders and with 
each other, and to check for frame distortions. 

It may be explained that frames on the smaller French 




















frame jaw, the gage could not slide back in adjusting the set 
screw. 

To square the frames the set screw was adjusted until, 
with the gage arm swinging, the end of the screw just 
touched the string. After being adjusted for the back jaw, 
the gage was moved to the main or front jaw without chang- 
ing the screw. The gage arm was swung, and if the screw 
touched the string no adjustment of the frames at that point 





















































locomotives are of the slab type about 1% in. thick and Cee Aeuncinn Lecematins Nene 
the driving box shoes are bolted to the frame jaws by a er g 
e suitable number of taper bolts as indicated in Fig. 3. The i = 
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: Fig. 2. Gages Used in Lining and Squaring Frames 
ri was necessary. If, however, the screw did not touch the 
. string it was necessary to move the frame one way or the 
: other or to shift the cylinder by means of jacks. Occasion- 
; ally, with new cylinders it was necessary to remove them 
* and have a little planed off. 
e After using the gage on one side of the frame it was 
, applied to the opposite side in the same manner as described 
A above. The frames were adjusted until, without changing 
the screw adjustment, its point just touched the string when 
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rk Fig. 1. French Locomotive Cylinders and Frames Just After ‘ 
el, Being Unwheeled 
th : O 
of orrespcnding grooves in the female shces, the latter also 
ing belted firmly to the frame jaws. The above arrange- ~\ 
ch ment of the shoe and wedge also is shown in Fig. 3. O 
gh When a locomotive was ready to be reassembled, the O 
ed rames were bolted to the cylinders and the braces bolted up. © 
he (he cylinders and frames were adjusted by means of jacks 
a ntil level, as indicated by the spirit level. A string passed 7 ames 
irk irom the center of the cylinder to the rear of the frame was a | 
djusted until exactly in the prolongation of the center line 
for of the cylinder, and any offset in the frame could be detected i. % Chee cet Wie seein 
rk y measuring the distance between the frame and the string. 
the lf there was a slight offset at the rear, due to a bend in the the gage was used on either side of the frames or at 
om ‘rame, the frame was left — and a back into gree any pair of jaws. With this condition fulfilled, the frames 
me iter putting the boiler in place. Reference to Fig. 4 shows jt : 7 Nee Te 
locks of wood placed midway in the jaws, which acted as a ee a re peng Se ee 
ry rest for the squaring gage (Fig. 2). The latter was placed nq had not shifted. ow , 
kel o that the gage arm could swing on the outside, the gage -s 
nd eam extending through the frame from jaw to jaw. The Driving Box Shoes 


eeve shown was slipped on over the gage beam and held 
in place by a set screw. With the sleeve held against the 
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Before bolting on a driving box it was necessary to have 
the correct distance between the wedge and the shoe. This 
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distance was obtained by means of a rectangular gage, 1lus- 
trated in Fig. 2. The gage shown was used for the 4,000 
class locomotives. and’ other gages of a similar type were 
provided for the other classes. When the wedge had been 
fitted to the female shoe, the rectangular gage was placed 
against the wedge and a distance of 40 mm. equal to the 
shoe width measured in excess of the 290 mm., representing 
the driving box width. This indicated the proper position 
in which to bolt the shoe. 


When the shoes had been bolted to the frame,.the straight 
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Application of Squaring Gage 


edge, as shown at the left in Fig. 4, was placed so that it 
fitted over the shoes and checked the distance between frames. 
Three trams were used to obtain the correct distance between 
the jaws; back to intermediate; intermediate to main and 
main to front. With the frames carefully squared by the 
above method and the shoes and wedges lined there was no 
difficulty in wheeling the locomotives and applying the rods. 


.CARE AND USE OF PNEUMATIC TOOLS 


BY H. S. COVEY 


There are four indispensable things required in the suc- 
cessful operation of the air tool, and these are dry air, volume, 
uniform pressure and lubrication. Dry air may be had by 
piping the receiving tank in the following manner: The tank 
should be large, set in a vertical position and provided with 
a draincock at the outside near the bottom. The large shop 
pipe should enter the tank from the outside at a point 12 in, 
from the bettom. When the air reaches the tank from the 
compressor it is exceedingly hot and has a pressure of seven 
to eight atmospheres; being hot, it immediately rises to the 
top of the tank, as does each succeeding pulsation. The air 
being tapped in the tank, it must remain there until suffi- 
ciently cooled. As condensation starts at once, the water falls 
to the bottom of the tank. As the air cools and drains, it 
moves downward until it finally reaches the mouth of the 
shop pipe and moves on its journey to the air tool in good 
working condition. 

Volume and Pressure-—To maintain adequate volume and 
uniform pressure, the shop mains should be large, as they are 
the trunk lines which carry the air to the most distant point 
of the system; they should have a gradual rise until when 
they reach the most distant point they are considerably higher 
than the receiving tank. All branch lines which cross the 
path of the main trunk line, from which they draw their 
supply, should always pass above and take their air from the 
top of the main pipe. If there is any water still in the mains, 
it is at the bottom working its way back to the supply tank. 

Compressed air is saturated with oil from the compressor 
and is never quite eliminated at the receiving tank where the 
first cooling of the air takes place, as previously mentioned. 
A considerable proportion of the oil, therefore, passes on 
through the shop mains and branches to the drop pipes, at 





“From an address by H. S. Covey before The Railway Club of Pittsburgh. 
The author is secretary of the Cleveland Pneumatic Tool Co. 
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which point the hose line is attached, leading directly to the 
air tool. 

The oil has a detrimental effect on the rubber innner tube 
of the hose, causing it to disintegrate, particles of which be- 
come detached and,enter the air tool, where they lodge in the 
valves and air ports of the hammer, causing serious trouble 
and inefficiency. 

Oil and Water Separator.—Inventive minds working on 
this problem have recently discovered a simple device which 
we believe to be a solution of the trouble. This is an oil and 
water separator that may be made in your own shop at a 
nominal cost. It consists of a 3-ft. section of 5-in. iron pipe, 
capped at top and bottom, and is attached to the branch air 
pipe lines which feed the drop pipes and hose lines. The 
branch pipe enters the separator at the top through one side 
of the cap and runs down the inner side of the separator to 
a point three inches from the bottom when the air is liberated, 
escaping into the cylinder and returning to the top of the 
cylinder through a series of baffle plates which are attached 
at regular intervals to the branch pipe; this filters the air 
and the oil clings to the baffle plates. 

The air leaves the separator at the top, entering the branch 
outlet pipe attached to the cap at the opposite side to the 
inlet. The air is thus freed from oil and such water as may 
still remain in the system. 

The separator is drained of its accumulated water and oil 
through the drain. cock provided at the bottom cap of the 
separator. Occasionally the lower cap of the separator should 
be removed and the baffle plates cleaned by means of a stream 
of compressed air which quickly removes the oil adhering to 
them. 

Fittings—The selection of proper fittings that will offer 
the least resistance to the passage of the air is just as impor- 
tant as large pipe lines to aid in the reduction of friction in 
transmission of the air from the drop lines through the hose 
to the ‘air tool. Air valves which have any angle turns in the 
air passage are objectionable, because they impede the direct 
travel of the air into the hose. Hose couplings, like the valve, 
should have an unobstructed air passage. 

Lubrication.—The close fit of all working parts of the 
air tool necessitates frequent lubrication, particularly in the 
riveting and chipping hammers. The oil used should be of 
good quality that will not gum; heavy black machine oil 
should never be used, as there are numerous air ports in 
valve blocks and cylinders that must be kept open. The 
tendency of the heavy oil is to clog these ports, which impedes 
the proper circulation of the air and reduces the power of 
the tool. 

If the air is charged with water it washes away all lubri- 
cant and the hammer loses its efficiency, refuses to work, and 
the delicate parts and polished surfaces become rusted. The 
hammer should have a bath every night in coal oil, which 
soaks up the worn-out oil of the day, and each morning 
should be attached to the hose and blown out thoroughly, then 
fresh oiled and put in service. If treated in this fashion it 
will perform like a new tool. 


More EquiepMENT NrrEpED.—Industry continues to be 
hampered by inefficient transportation. This is not a condition 
which can be materially aided by redistribution of cars, but 
can be remedied only by the purchase of a large amount oi 
new equipment and the heavy repairing of old. Although 
a number of railroads are now in the market for rails, cars 
and locomotives, the buying. movement has not yet reached 
large proportions. Extensive purchases on the part of the 
roads must wait the making of adequate financial plans. 
Some needs, however, such as the requirements of the repair 
shops, are so urgent that buying of this kind cannot long 
be postponed.—National Bank of Commerce in New York. 












How ENLOE STRAIGHTENED OUT. WESTDALE’ . 


The S. M. P. Thought Berry Was “Falling Down.” A Visit 
to the Terminal Showed Why Engines Were Delayed 


BY FRANK EDWARDS 


HINGS were not going well at the Westdale round- 
Ty house and hadn’t been for more than a year. West- 

dale was the most important terminal on the Valley 
Division of the Central and was hard to handle even under 
ordinary conditions. With the unusually heavy business, 
which had kept up the entire year following the war, had 
come a dearth of competent mechanics. The combination 
had changed the division’s standing from one of the best on 
the system to one of the worst. If a day went by without an 





Enloe Delighted in Recounting Some of the Rush Jobs He Did 


engine failure, two would occur next day and Roundhouse 
Foreman Berry was in despair. 

Charley Berry had been made on the division and until 
recently had been considered a coming mechanical depart- 
ment official. He was just in his prime, was well liked by 
ill the men, and was a thorough mechanic, yet the engine 
failures and delays were increasing monthly. Master Me- 
chanic Gridley and Mechanical Superintendent Enloe were 
eginning to doubt the wisdom of leaving him longer in 
charge of the Westdale roundhouse. Berry had tried many 
times to make them see that he was handling the work 
to the best advantage and that all his trouble was due to the 
large increase in business with an actual decrease in the 
and this force only turning out about half the work 
it did before the war. 

Enloe had made his reputation as foreman at Westdale 
ind ever delighted in recounting to Gridley and Berry some 
of the rush jobs he did when he was running Westdale. 
Gridley had first made good on about the same kind of a job 
on another division and both were inclined to feel that what 
they could do in the good old days Berry could do now if 
he would just organize his force right, although neither of 
them could pick any definite flaws in Berry’s methods. 

As Enloe was leaving his office on day to go to lunch 
he met the general manager, who promptly said, “Enloe, 
[ just came in on number eight. We had a 30 minute de- 
lay at Westdale on account of the engine being late and then 
lost 40 minutes from there in with the regular train. They 
tried three engines before they got one ready and it wouldn’t 
steam. What is wrong over there, anyway ?” 

Enloe replied, ““Things haven’t been going right over there 


rorce, 
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for some time. I have about decided that Berry isn’t heavy 
enough for the job.” 

‘How is he fixed for men?” asked the general manager. 

“Why, he has more men than I ever had,” replied Enloe. 
“Business is some heavier but I consider that he is well fixed 
for men. He doesn’t seem to be able to handle them right. 
I’ll investigate this delay to number eight and let you know 
what I find. I’ve about made up my mind to go over there 
and stay till I get that place straightened out if it takes a 
month.” 

“That might be a good idea,” said the general manager, 
“for we are having nearly every meat train delayed there for 
power and then when they do furnish an engine it is usually 
late and frequently loses time over the division.”’ 

Other matters were then discussed but for the remainder 
of the day Enloe was not able to get his mind off conditions 
at Westdale and the delay to number eight. He knew that 
Gridley did nct have time to make a long stay over there 
yet he was convinced that either himself or Gridley would 
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“Hansen, What Tock You So Long On That Rod Brass’’ 


have to go and stay for a while in order to get Berry lined 
up. 

Next morning when Enloe reached his office he found 
Gridley waiting for him. 

“T have just received a wire from Berry,” said Gridley, 
“he fell off of number ten’s engine last night and broke his 
right arm. The doctor is sending him to the hospital this 
morning and claims he will be gone three or four weeks at 
least. Il go over on number nine this morning and get 
someone broken in on the job.” 

“Who have you got over there to handle the work when 
Berry is off?” asked Enloe. 

“Well, we haven't anyone just now,” replied Gridley. 
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“You know Berry wanted our permission to break someone 
in on his job last time we were over there but we decided it 
wasn’t necessary and we didn’t want him to take a man 
out of the gang just then. Lane and Smith both used to 
be able to handle that place in emergency but they went to 
the navy yard and never returned. This is going to delay 
all the work we had planned on this end for a week or two 
unless you can arrange to oversee it yourself. I'll probably 
be over there a week or more.”’ 

“Now, say,” interrupted Enloe, “I just promised the gen- 
eral manager the:other day that you would start that work 
on this end today and that you would personally see it 
through. I’ve got things in the office in pretty good shape 
and I’ll go over to Westdale myself and run that place until 
Berry gets back or at least stay till I get someone lined up 
that can handle it. I handled it once and I have been want- 
ing a chance to straighten it out again. I know most of the 
boys down there. A few of them were working when I was 
running the place and I'll pick out one of them and stay 
with him until he gets started.” 

As soon as number nine reached Westdale Enloe hurried 
to the roundhouse and to his surprise found a young man 
named Scott in charge. On questioning Scott he learned 
that Berry, against instructions, had had the foresight to 
break a man in to protect his place. He soon decided that 
Scott appeared to be entirely competent. 

The first day passed without any bad luck and Enloe 
spent most of his time looking over the engines in the house 
and in conversation with some of the oldtimers or consulting 
with Scott. 

When Enloe reached the roundhouse next morning Scott 
hurried to explain that the 503 had just come in off the 
Baileyville branch with a front end brass that had to be 
reduced. “It is nine o'clock now and we just got her in 
the house,” said Scott. ‘She is due to go back at ten and 
the chief just told me he wouldn't stand for any setback 
this morning as they had some stock to pick up going back. 
We haven’t got another engine here we can use.” 

“We can make that all right, Scott,” returned Enloe. 
“Let Hansen have the job. He has reduced a brass like 
that for me in 45 minutes many a time. I saw him working 
on the 816 down there. I'll see him at once and explain 
what we want.” 

Enloe found Hansen and said to him, “Hansen, the 503 
is just in with a front end brass cut out. I wish you would 
start on it right away and do your best on it. We want to 
run her at ten o'clock. You have done the same kind of a 
job for me many a time in 45 minutes.” 

“T’]l do all I can, Mr. Enloe,”’ replied Hansen. 

Enloe felt so sure that Hansen would finish the job on 
time that he dismissed it from his mind and went over to the 
car department and watched the work for a while. He re- 
turned about 11 c'clock and Scott explained that he had 
had a 30 minute delay on the 503 due to Hansen not finish- 
ing the rod brass in time. When he finished Enloe ex- 
claimed, “Hansen. has got to explain to me what took so 
long.on that job. There is no excuse for it.” 

Enlce at once found Hansen and began, ‘‘Hansen, what 
took you so long on that brass? I’ve seen the day when you 
could have done that job in 30 minutes.” 

“Mr.-Enloe,” replied Hansen, “I am just as fast as I ever 
was but we don’t work like we used to work. When you were 
here, I would have taken that brass down, reduced it with a 
hammer and chisel and file, hurried over to the shop and 
cut a liner myself and as you say I would have been done 
in about 30 minutes. Nowadays I can’t reduce a brass my- 
self for you have agreed with the shop committee that it is 
a machine job so I had to take it to the machine shop and 
wait for it.to be done on the lathe. He had a rush job in 
the chuck and that delayed me 25 minutes. Then I had 
to hunt up a boiler-maker to get a liner cut as vour agree- 
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ment with the boilermakers won’t permit me to cut a liner. 
It took me ten minutes to find him and get the liner cut. I 
hope that makes it plain to you why I did not finish the job 
as soon as you expected.” 

“It does,” said Enloe as he walked away. 

This incident gave Enloe enough to think about for the 
rest of the day, and he began partially to understand why 
Berry was not able to turn out the work as he used to. In 
the afternoon when Scott found a moment's leisure he said 
to Enloe, “Mr. Enloe the 822 will be in on number seven 
tomorrow morning and we have got to change her tires. 
She lays here 20 hours and I'll try to change them during 
her layover as we haven’t got an extra engine just now. She 
is due to go back on number eight at five o'clock next morn- 
ing but if we don’t finish her we can double number eleven’s 
engine back.” 

“There is no reason why you can’t get the tires changed 
and get her out in her turn,” replied Enloe. “I have seen 
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He Found Carlson and His Helper Sitting On Their Tool Boxes 


Carlson change tires on that class engine more than once 
and have her ready to go in 12 hours. Better put him on 
the job and let him stay till he finishes it.” 

“T’ll arrange to do that,” said Scott. 

Enloe was on hand early next morning determined to see 
that there was no delay in starting on the tires. He made it 
plain to the hostlers that he wanted the 822 hurried in the 
house but it was after ten o’clock before they could get the 
big Pacific type engine across the pit and in the house. 
Enloe and Scott both explained to Carlson that they ex- 
pected him to change the tires on her and get her ready for 
number eight in the morning. 

Carlson merely said, “I'll do all I can.” 

When Enloe started for lunch just before noon Carlson 
had all the rods off and was ready to jack her up. When 
he returned about one o’clock he found Carlson and _ his 
helper sitting on their tool box watching four laborers jack- 
ing up the engine. These men were working half-heartedly 
and it took but a glance to see that they were inexperienced, 
thoughtless and making about one fourth the progress that 
two good energetic men could ntake. On seeing Enloe Carl- 
son got up and remarked: 

“We are all ready to go, Mr. Enloe, as scon as the boys 
get her jacked up. I’ve got everything ready.” 

“Those fellows aren’t making any headway,’ replied 
Enloe. “Why aren’t you and your helper working with 
them? I’ve seen you and one helper jack up an engine 
like that in half the time they are doing it.” 

















May, 1920 


“We can’t do it, Mr. Enloe,” returned Carlson. ‘You 
see our shop agreement says that the mechanics and helpers 
will be relieved of all heavy jacking when there is a labor 
gang working. Scott can’t spare any more of them just 
how. 

Enloe saw green for a moment, then turned and walked 
away thinking of the many times he had seen Carlson in 
action on just such a job and how impatient the same man 
used to become when someone did not appear to be working 
fast enough and how he seemed to brush every obstacle aside 
in his efforts to get a job done on time. 

At four o’clock, which was the quitting time for the day 
shift, Carlson had one tire off and was heating another. 
Enloe had expected him to have all six tires off by four. 

Scott was well aware that Enloe was not satisfied with the 
time Carlson was making on the tires and for that reason 
hesitated about explaining that owing to the agreement he 
could not hold Carlson overtime on the job. Finally just 
at four o’clock he found Enloe and explained the situation 
to him. 

“Mr. Enloe, we can’t work Carlson overtime on that job 
as he has already had more than his share this week and the 
committee has notified me that it is James’ time to work. I 
tried to explain to them that Carlson was the best man on 
tires and that we just had to have the engine for number 
eight but they took the position that it wasn’t the machinist’s 
fault and the company didn’t have another engine here to 
protect their train and that the agreement was made to live 
up to.” 

“What kind of a man is James?” 
don’t know him.” 

“He is all right,” replied Scott, “on some kinds of work 
and can set tires but he won’t make half the time that Carl- 
son would make but we will have to use him or let the job 
Walt. 


““Go ahead and use him,” said Enloe. 


inquired Enloe. “I 


“IT can see now that 


vou won’t get her finished in time for number eight but vou. 


can double number eleven’s engine back as you suggested. 
[ believe I'll go on down to the hotel. You seem to be doing 
ill I could expect of you, on this job, and I'll go in on 
number eight in the morning.” 

Enloe sat late in his room that night. He-was thinking 
of the many new problems that confronted the present day 
roundhouse foreman and at last he could understand why 
hardworking Berry—hardworking with head as well as 
muscle—was unable to get the work done that he himself 
used to get done with the same size gang. He thought of 
the many times Berry had tried to explain all this tc him and 
how he had refused to believe. He also came to understand 
why the engines’ failures on his district were more numerous 
than on any other district of the system and that his suc- 
cess in holding his payroll down had cost him the high stand- 
ing of his district. It was plain to him at last that labor 
onditions had changed greatly since he was a roundhouse 
foreman. 

Next morning the engine for number eight was 35 min- 
utes late. James didn’t get the tires finished in time and 
number eleven’s engine reached Westdale with a_ broken 
spring hanger. The night foreman had no other engine so 
had to make repairs and this caused the delay. As usual, 
Scott sent a statement to Enloe and Gridley explaining the 
delay and in this case Enloe did not close it out by saying 
the delay was evidently due to the poor judgment of the 
foreman. 

It will probably never be known just what explanation 
Enloe made to the general manager but before Berry re- 
turned from the hospital the force at Westdale and also at 
the other roundhouses on Enloe’s district had been increased 
25 per cent. Three months later the Valley Division had 
igain become the best division on the road, all due to Enloe 
lining up Westdale. 
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INFLAMMABLE AND EXPLOSIVE LIQUIDS 
IN SHOPS* 


Railroad shops, especially large ones, are usually closely 
grouped for economy in operation, and often the congestion 
is such, that it renders a large proportion.of the property 
subject to loss from one fire. Many shop properties have 
been added to from time to time, without much\ thought as 
to segregation of hazardous processes. This risk is increased 
by the fact that locomotives move in and about the shops, 
thus making a spark hazard. Extreme care should be ap- 
plied to safeguarding the hazards, especially in the use of in- 
flammable or explosive materials; otherwise quick spread of 
fire and heavy losses are not improbable. 

The inflammable liquids used in railroad shops are gaso- 
line, benzine, paint and varnish, oils, wood alcohol, paint and 
varnish remover and lacquers. 


Gasoline 


Where the main stock of gasoline or benzine exceeds 50 
gal., it should be stored in underground metal ‘tanks installed 
in accordance with approved regulations. Where the main 
supply does not exceed 50 gal., a steel drum of 50-gal. ca- 
pacity with a metal faucet is a satisfactory storage container. 
This drum can be kept in a small, well detached metal en- 
closure that is kept locked and is conspicuously marked 
“Keep Lights and Fires Away.” Where not over five gallons 
constitute the main supply, an approved safety can may be 
used. This can should be kept in a cool place. For trans- 
ferring gasoline from the storage tank or drum to the point 
at which it is to be used, only approved safety cans should 
be used. These safety cans preferably should not exceed 
one gallon in capacity, and should be smaller if a smaller 
amount than one gallon is sufficient fora day’s supply at 
any point. 

In cleaning triple valves, some shops use gasoline while 
others use kerosene with apparently satisfactory results. 
Where gasoline is used it should preferably be placed in sub- 
stantially constructed galvanized iron cans of as small size 
as practicable for the purpose. These cans should be mounted 
on the work tables, so that their tops are almost flush with 
the surface of the table, and should have a drain valve at 
the lowest point of the bottom. Cans should be provided 
with hinged covers which normally will be shut to prevent 
evaporation of the gasoline. Gasoline remaining in these cans 
should be removed through the draining valve at the close 
of each day. This cleaning work should be conducted at a 
point remote from open fires, lights or flame, and only ap- 
proved electric light fixtures should be permitted. 

In cleaning electric generator and motor parts with gaso- 
line, similar precautions should be taken as in cleaning 
triple valves, except that more gasoline and larger cans must 
be used in the latter process owing to the size of the parts 
handled. The-form of can should be of such proportions as 
not to be upset easily, as they are usually handled on the 
floor. They should be provided with hinged covers and with 
substantial handles, and the liquid contents should be re- 
moved from the cans and stored outside the building at the 
close of each working day. 

Gasoline is sometimes required for removing grease and 
oil from upholstery and furniture. The gasoline for this 
purpose should not be kept in or around the shops in glass 
bottles or in ®pen cans or buckets; but in a small standard 
safety can. When using gasoline for dry cleaning, it is 
recommended that the material to be cleaned be taken out 
doors when practicable. In cleaning cloth surfaces with 
gasoline, the mere friction of the cloth saturated with gaso- 
line upon another surface is sometimes sufficient-to produce 





*From the report of_2 committee presented at the sixth annual meeting 
of the Railway Fire Prevention Association, held at Chicago, November 
18-20, 1919. 








static electric sparks, which may ignite the vapor. Fires 
sometimes thus occur in dry cleaning processes, in spite of 
every precaution in avoiding the proximity of open lights or 
fires. 

Gasoline is used in small blow torches or plumbers torches 
for soldering in electrical repair shops and also for burning 
off paint. In some shops kerosene is used for the same pur- 
pose and naturally involves a much less fire hazard. Where 
gasoline torches are used they should be kept in a fire proof 
cabinet, preferably located outside, when not in use. They 
should be filled from a standard safety can, and this filling 
preferably should be done out of doors. The torches should 
be inspected frequently to insure that they are in good me- 
chanical condition. Fires are frequently. caused by work- 
men going away and leaving burning gasoline torches. The 
torch may be upset or moved so that the flame comes in con- 
tact with some combustible material. 

It is of course important in using gasoline or kerosene 
torches for burning off paint, that they are not used at any 
place where varnish removing compounds are employed. In 
some shops large gasoline pressure tanks are used inside main 
buildings, and the gas produced is used in connection with 
blow torches for paint removing. Such practice is very haz- 
ardous and should not be permitted. These tanks should 
be in an underground pit, well detached from buildings, and 
an approved system of piping and connections should be pro- 
vided. 

Where tire removing is done with the use of gasoline fuel, 
the process should be conducted out of doors, and at a safe 
distance from buildings. Fuel oil and kerosene are both 
successfully used for this purpose at some points, and are 
safer than gasolines. 

Paints and Varnishes 


Paints and varnishes used in railroad shops are not gen- 
erally highly inflammable, but are combustible, and are 
usually kept in quantity. They should be stored if prac- 
ticable in a separate building of fire resistive construction, 
located a sufficient distance from other shop buildings to 
eliminate the danger of exposure. Paints and varnishes 
should be stored in sheet iron drums provided with valves 
for drawing off the liquid. Metal pans or troughs should be 
placed under the valves to catch any drips. Standard metal 
waste cans with self closing lids, should be provided for the 
reception of waste, or cloth contaminated with paint, oil or 
varnish. This material should be removed from the cans at 
the close of each day, and burned or otherwise safely dis- 
posed of. 

In case any paint, oil or varnish is spilled, it should not 
be absorbed by sawdust, or similar material; sand should be 
used for this purpose. 

The paint storehouse preferably should be of brick, or con- 
crete construction. It is recommended that wire glass set in 
metal frames be used for window openings, and approved 
metal covered fire doors for door openings. At the openings 
between various sections, small two-inch concrete sills should 
be provided. The building should be heated by steam and 
lighted by electricity, wired in conduit, with vapor proof 
globes, and switches installed outside of the building. 

Where practicable the oil storage should be a separate 
building from the paint and varnish storage. When housed 
in the same building a distinct sub-division should be pro- 
vided between the two occupancies by a standard brick fire 
wall, with door openings protected by a standard fire door 
on each side of the opening. Oil houses should be divided 
into two distinct rooms; the waste room, and the main oil 
dispensing room. Sometimes a third room is necessary for 
filled barrels, where no basement is provided. The con- 
struction, lighting and heating of the oil house should be 
similar to that recommended for the paint and varnish stor- 
age. 
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The most common form of fire protection for paint, var- 
nish and oil houses, is the steam fire extinguishing line, by 
which steam is introduced into the building. These lines 
are controlled by manually operated valves located on the 
outside of the building. The effectiveness of this method of 
fire extinguishment is dependent on the complete confine- 
ment of the steam. In order to prevent its escape, all window 
openings should be equipped with wired glass in metal frames, 
the windows to be counterbalanced to close with the melt- 
ing of fusible links. If there are ventilators in the roof 
they should also be equipped with shutters with fusible links. 
Chemical fire extinguishers, and a liberal supply of sand 
pails should be provided. On the outside of the building 
a sign should be posted reading, ““Keep Lights and Fires 
Away.” 

Empty and filled oil barrels or drums should be stored at 
as safe a distance as practicable from the oil house, and as 
an added precaution, protected from sparks by a noncom- 
bustible shelter. All empty barrels or drums should be tightly 
closed. 

Paint and Varnish Remover 

Paint and varnish removing compound is usually a highly 
inflammable liquid containing acetone, benzol, etc. It is 
commonly shipped to the shops in wooden barrels, which are 
stored outdoors until used. These barrels are not always in 
good condition when received, hence they should be inspected 
when received to see that leakage and fire risks do not oc- 
cur. When paint and varnish remover are being applied 
to cars, these cars should be outside of and at a reasonable 
distance from any building. During this process no fires, 
lights, blow torches, etc., should be brought in the vicinity 
of the car. 

In removing paint and varnish from small pieces, it is at 
times necessary to work indoors. A small detached building 
should be used for this purpose. This building, if not of fire 
resistive construction, should have all combustible parts cov- 
ered with sheet iron. When dipping tanks are used for the var- 
nish remover, these tanks should be kept covered except when 
objects are being placed in or removed from the tank. Not 
more than one barrel of the varnish remover should be kept in 
the building or compartment in which varnish removing work 
is done. Care must be taken that any liquid which has 
spilled or leaked is at once removed. The building should 
be well ventilated, and if lighted artificially, vapor proof 
electric lights with wiring in metal or other conduits must 
be used. 


Metal Lacquers and Enamels 


Lacquers and enamels for metals consist essentially of 
nitro-cellulose in amyl acetate solution, with or without other 
ingredients. Lacquers and enamels are commonly shipped 
by the manufacturers to the consumer in boxed cans of not 
over five gallons capacity. They are commonly kept in these 
shipping containers until used. Lacquers and enamels are 
usually applied either by dipping or spraying. When ap- 
plied by dipping, the dip tanks should have approved covers, 
and these covers should be kept closed except when articles 
are being dipped or removed. 

Where lacquers or enamels are applied by spraying, the 
work should be done where there is good ventilation. Ven- 
tilators, work tables, or other objects which are in the path 
of the spray, gradually acquire a coating of non-volatile 
residues from the lacquers. This residue consists, in large 
part, of dry nitro-cellulose mixed with gums, pigments, etc. 
This mixture is extremely inflammable, and if ignited in any 
quantity will make a very hot fire and one difficult to ex- 
tinguish. These solid residues should not be allowed to ac- 
cumulate, but should be scraped up, removed, and burned 
at frequent intervals. Drip boards should be’ of non-com- 
bustible material. 
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THE HUMP METHOD FOR HEAT TREATING TOOLS 


The Critical Point of the Steel Being Treated Is 
Used to Determine the Proper Time for Quenching 


NE of the latest developments in heat treatment is the 
O so-called hump method which has been developed by 
the Leeds & Northrup Company, Philadelphia, Pa. 

The method makes use of a recording pyrometer to determine 
when the steel being heated reaches the critical temperature, 
and takes its name from the fact that an offset or hump occurs 
in the heating curve at the transformation point. Heat treat- 
ing by the hump method has been applied successfully to the 
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Fig Furnace Arranged for Heat Treating by the Hump Method 


treatment of gears, taps, drills, punches, dies and other types 
of tools. 

lhe usual practice when using this method is to heat the 
arts in an electric furnace of the type shown in Fig. 1. The 
tool is suspended by means of a small wire from the tool sup- 
port in such a manner that it rests upon or is in close prox- 
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Electric Circuit Connections for Controlling Rate of Heating 


lity to the base metal thermocouple. The top and bottom 

' the furnace are made sufficiently tight to prevent any 

nount of fresh air to enter, so that the atmosphere is prac- 
tically neutral at all times. In applying the methods to pro- 
duction work, the parts to be treated are placed upon suitable 
holders, and these are placed into the furnace, so that the 
work surrounds the thermocouple. 

A rheostat is connected in series with the furnace winding, 
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as in Fig. 2, by means of which the rate of heating of the 
furnace may be changed at will. 

The thermocouple is connected to a curve drawing poten- 
tiometer recorder which gives a graphic record of the tem- 
perature of the hot junction of the thermocouple, but not the 
temperature of the work, at all times. The potentiometer 
recorder provides the maximum sensitiveness, and therefore 
enables the operator to note quickly a sudden change in the 
temperature of the hot junction of the thermocouple. A 
samplé curve, showing the record of the temperature at all 
times while hardening a blanking die, is shown in Fig. 3. 

Before the work is placed in the furnace the temperature of 
the latter is brought up to about 1,400 deg. F., as indicated 
by the thermocouple and as shown at point A on the tempera- 
ture curve. The tool is then suspended in the furnace, the 
cover replaced and the control switch opened. Thus the 
energy input to the furnace ceases and the tool is allowed to 
slowly reach the temperature of the furnace or nearly so. In 
the meantime the temperature of the furnace walls will drop, 
as shown by the upper dotted curve. The thermocouple tem- 
perature drops rather suddenly when the cold tool is placed 
upon it, but soon regains some of its heat as the tool begins 
to rise in temperature. The rise in the temperature of the 
tool is shown by the lower dotted curve. When a sufficient 
length of time has elapsed all these bodies have reached 
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approximately the same temperature, as shown at point B on 
the curve. 

This means that all sections of the tool are at the same 
temperature, or in other words, the tool has reached a uni- 
form temperature throughout. 

At this time the energy is applied to the furnace and the 
current adjusted by means of the rheostat to a value just great 
enough to increase the temperature difference within the body 
of the tool at any time, and when the steel reaches its decal- 
escence point all sections of the tool will be at approximately 
the same temperature. When the decalescence point or criti- 
cal point is reached the carbide passes into solution in the 
iron (see Railway Mechanical Engineer, April, 1920, page 
236). This change causes an absorption of heat without a 
change in the temperature of the steel. 

Consequently the increase in temperature of the thermo- 
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couple is affected, as shown by the abrupt change in the slope 
of the curve at C. In fact, the thermocouple behaves just as 
if it had gone through a critical point. When the transfor- 
mation is completed, there is another change in the rate of 
heating of the thermocouple, as indicated at D. The tempera- 
ture of the tool is then allowed to increase for a sufficient 
time beyond this point to insure hardness and quenched, as 
shown at the point E. The time allowed above the. “hump” 
depends upon the nature of the quenching medium as well as 
the mass and shape of the tool as is the case in any method 
of hardening. 

The “hump” on the curve is used as a reference point, and 
by its use a number of the variables which occur in present 
methods of heating are controlled. 

In order to properly heat treat a punch or die it is necessary 
to control the following variable conditions: 

1. The amount of increase in temperature of the tool above 
its decalescence or critical point before quenching. A varia- 
tion in this quenching point will result in a tool being soft 
when it is removed from the quenching medium, or will result 
in abnormal growth of grain size, causing the tool to be weak 
and very poor as regards physical properties. 

2. The uniform rate of heating of the tool, too fast heating 
resulting in breakage, deformation or in setting up stresses 
which will cause an early failure in service. Too slow heat- 
ing has been found to cause a volume change in the steel 
which results in a very appreciable increase in the cost of 
finishing the tool. 

3. The atmosphere in which the tool is heated. An oxidiz- 
ing atmosphere results in a decarbonized surface which de- 
creases the efficiency of the tool enormously. 

4. The quenching conditions. These, from present knowl- 
edge, seem to be more under control than the heating condi- 
tions. 


The use of the electric furnace and the hump method of 
heat treatment provide a means of controlling these variables 
and enable the operator to repeat or change the heating con- 
ditions at will. It does not depend upon the accuracy of the 
pyrometer but upon its ability to show the time of the trans- 
formation. 

The gas furnace and present “soaking” method of heat 
treatment do not allow a control of the quenching temperature 
because they depend upon the accuracy of the pyrometer, upon 
the operator’s eye to judge the difference in temperature of 
the thermocouple and work, and also upon the assumption 
that the critical point of the steel in the furnace is the same 
temperature as the critical point of the sample, from which 
determinations were made in the beginning. 

The use of the lead pot or salt bath eliminates to a certain 
extent the error caused by the difference between the tempera- 
tures of the work and furnace, but has the disadvantage over 
the gas furnace of too rapid heating with practically no con- 
trol of the rate of heating. 

The atmosphere is hard to control in the gas or oil furnace, 
and while decarbonization is not serious by the use of the lead 
pot, we are presented with the additional problem of keeping 
the tool free from lead spots by its use. 

By the use of the hump method of heat treatment the steel 
is quenched at the proper temperature as measured from the 
critical point of the tool itself, and not of a sample of the 
steel. This makes it possible to control the grain size and 
physical properties and to repeat the results at any time. 

The uniformity of heating and control of the rate of heat- 
ing eliminates the breakage, distortion and volume change 
which are present where there is no control over these condi- 
tions. 

Comparative tests were conducted on taps hardened in the 
electric furnace by the hump method. Because of the fact 
that there was very little volume change, and therefore very 
little lapping necessary on the taps, the hard outer surface of 
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the tool was left intact, and in every case the electric furnace 
treated tools have shown a gain of from 25 to 50 per cent. 
In every case except one the gain was obtained before the 
first regrinding, showing the maximum work obtained from 
those taps was before the outer hard surface was removed. 

There is no inherent reason why this method cannot be 
applied with gas furnaces, but up to the present time it has 
not been found possible to control the gas to secure a uniform 
rate of heating. A change in the quality of the gas or the 
pressure will cause a hump on the curve, which will not be 
the critical point of the steel. 

It is necessary to have all tools in one heat of the same 
steel or of steels having the same critical temperature. The 
weight of steel in the charge must also be sufficient to insure 
a decided hump. A relatively small charge is sufficient, how- 
ever. The curve shown in Fig. 3 was taken from a furnace 
81% in. in diameter by 14 in. deep when heating a carbon 
steel die weighing about two pounds. 

The use of the hump method of heat treatment by no means 
eliminates all of the problems in hardening, but it makes it 
possible for the hardener to reproduce or change his harden- 
ing conditions at will and enables him to gain much valuable 
experience and knowledge that is now lost simply because 
conditions cannot be controlled or repeated. 


THE CARELESS MACHINIST’s CREED AND His REASONS 

Ist. I believe in using a monkey wrench in preference to 
a hammer, because a monkey wrench looks better when it is 
all battered up, and besides that is what it was made for. 

2nd. I believe in borrowing other men’s tools in pref- 
erence to buying some of my own. This is a good method of 
cutting down the high cost of living and saves me carting 
around a heavy tool chest in my travels. 

3rd. I believe in oiling my machine once every six months 
at least. This is a great saving to the company, as oil costs 
something these days. 

4th. I believe in keeping the shop tools in a heap on the 
floor instead of using the locker provided for this purpose. 
In this way they can have their cutting edges ruined far 
more quickly than by using them on the work. 

Sth. I believe wiping off chips with my fingers in pref- 
erence to using a stock or brush provided by the company, 
because the former is a most ancient custom and takes the 
place of a surgical operation. 

6th. I believe in keeping tools under the planing machine 
table and in reaching for them while the table is running. 
This breaks the monotony of life and gives opportunity for 
some clever gymnastics. 

7th. I believe, when running my shaping machine, in hav- 
ing my slide rest projecting far enough to hit the bed on the 
back stroke. This is great fun and provides employment for 
the repair gang who might otherwise be out of a job. 

8th. I believe in wearing loose or torn overalls and a long 
flowing necktie when running a high speed lathe or drilling 
machine. This is also a very ancient custom and a suitable 
dress for machine-shop work. 

9th. I believe in mixing brass, babbitt, steel, and iron 
chips in the pans. This mixture always looks well and 
proves fascinating employment to the man who has to sepa- 
rate them. 

10th. I believe in using a long-handled wrench in tight- 
ening a three-quarter bolt and much prefer a half-nut to a 
nut on the whole depth. This ruins the bolt at once instead 
of prolonging its life indefinitely. 

11th. I believe in blaming the night man when anything 
is lost or goes wrong with my machine. He is not here to 
contradict me, so‘I can explain it all to the boss satisfactorily. 

12th. Finally, I believe in abiding by all the rules and 
regulations of the company to the best of my ability when 
the boss is around.—By N. O. Good in Deane News. 
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A MEASUREMENT RECORD FOR RAILROAD SHOPS 


Tabulation of Dimensions of Parts Eliminates Errors 
and Delays in Making Repairs to Locomotives 


BY H. L. BURRHUS 


HE taking and recording of accurate measurements is 
essential in shop work in order to eliminate delays 
and errors in supplying repair parts for locomotives. 

In a roundhouse located at a considerable distance from the 
general repair shop there frequently is a long delay in getting 
parts because the proper dimensions are not known until the 
part is actually needed, and often in transmitting such in- 
formation to the general shops errors are made which entail 
loss of time and confusion at both points. Much of this 
trouble can be avoided by utilizing information that is avail- 
able in every shcp. 

A system of charts on which measurements of parts may 
be recorded will facilitate the handling of such work, par- 
ticularly at outlying points having meagre shop facilities. 
This system may be called a “calibration system,” although 
not strictly within the ordinary meaning of the term. Such 

system is described in this article and typical charts are 
shown in the drawings. 

When general repairs have been completed in the back 
shop it has been customary to destroy the recerd of measure- 
ments which were secured to make repairs to the various 
parts. For instance, driving box lateral was figured out on 
a slip of paper and handed to the driving box foreman. 
After the engine was wheeled, lateral checked and found to 
be correct there was no further use for that particular record, 
and it was thrown away so that it would not be mistaken for 
hat of some other locomotive. 
ie mechanic who bores driving boxes will caliper the 
journals, list the sizes on a slip of paper and bore the set 
of boxes. As soon as the boxes are applied and found to 
ye correct, this mechanic will destroy his record of sizes to 
void any confusion. 

Cylinders are calipered for piston heads, and after the 
heads are applied, the measurements are soon forgotten. The 
shoe and wedge mechanic will caliper a set of driving boxes 
to secure sizes for laying out a set of shoes and wedges. 
\fter the engine is trammed he will destroy the list of box 


‘izes. Months after the engine has left the shop and is 
working at a distant terminal, seme piece is broken or worn 
out and a replacement is required on short notice, but, 
ecause no authentic record of sizes is available, long delay 


ensues 


(ny one who has been responsible for roundhouse opera- 


tion realizes the serious delay and errors encountered in 
trying to transmit by telegraph sizes to cover a needed part. 
All too freauently in the haste to send a message, some 


important dimension is overlooked and the back shop is 
forced to ship out a piece which is only partly machined, 
depending on the inadequate terminal facilities to finish it 
ready for application. If the correct information had been 
received, the back shop could have machined the part ready 
for immediate application with only a few minutes extra 
time, but to do the work at the roundhouse may take hours. 
The roundhouse foreman will often claim that the back shop 
pays no attention to his requests; on the other hand, the 
back shop forces will criticise the roundhouse man for not 
sending complete information. No matter which one is at 
fault, repairs are held up and congestion soon adds to the 
already numerous duties of the foreman at the roundhouse. 
A system of recording important dimensions would prevent 
this confusion and eliminate any chance of error. 

If a right front driving box is required, the general repair 
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shops will have a complete record of all sizes necessary to 
prepare an exact duplicate of the box which is to be replaced. 
Or if it is a piston head, information is at hand so that it 
will require but a short time to apply it to the engine at the 
outside terminal. 

When driving wheels are removed for general repairs, the 
journals, crank pins and wheel hubs are calipered to de- 
termine if they are worn or out of round. These sizes can 
be recorded and sent to the office to be transcribed on the 
master chart and after repairs are completed the finished 
sizes can be added to the chart. In this way a record of 
both the original size and the finished size is obtained and 
the securing of this record has made very little additional 
work as the checking must be done in order to make the 
repairs. The data thus secured also give the dimensions 

required for driving boxes and rods. After the driving 
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Typical Chart for Wheel Measurements 


boxes are completed and the figures showing hub faces and 
bere are sent to the office, it is possible to record on the 
master chart all information pertaining to driving boxes and 
side rods. 


Records Are Valuable In Emergency 


There are some foremen who keep book records of sizes 
of various parts which are handled by their departments, 
and for many emergency jobs these records are found in- 
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valuable. Thus it may be said that this record or calibra- 
tion system is nothing more than the gathering up and filing 
of valuable information that is available in every repair 
shop, but usually is thrown away or lost. A complete and 
adequate system to maintain records of essential parts can 
be established without adding to the duties of the super- 
vision. Such records will not only assist in the maintenance 
of motive power at outside terminal points, but they will 
help the stores department to secure information on which 
to base requests for material that ordinarily requires con- 
siderable time for delivery. 
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Driving Box and Shoe and Wedge Chart 


To simplify the recording process, charts are provided so 
that the terms and location of parts are identical for all 
shops. The information used in various departments can be 
assembled at the general foreman’s office and tabulated on 
one master chart. To provide duplicate charts for the use 
of the shop forces, for the roundhouse or terminals, for filing 
in the office of the general foreman or the master mechanic 
and to file at the office of the mechanical superintendent, it 
is suggested that the charts be compiled on tracing cloth. 
After all measurements are filled in, blue print copies should 
be made and distributed. 

It will be claimed that no two mechanics “feel” the same 
with calipers so as to record accurate dimensions. One man 
may caliper “heavy,” while another mechanic has a “light” 
touch, and the difference between these two workmen’s sizes 
will vary enough to make the record of dimensions of no 
value. But railway mechanics are fast coming to the use 
of micrometers, and micrometer measurements do not vary. 

Railway work being repair work, it is practically impos- 
sible to use snap gages, but the micrometer will meet all re- 
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quirements. While it is practically impossible to obtain ac- 
curate measurements with a caliper the micrometer is so 
finely graduated that pressure fits can be made with a fair 
degree of accuracy. 


How the Charts Will Help 


The use of these charts will enable the stores department 
to order material in advance, thus avoiding delays from that 
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Diagram of Cylinder and Valve Dimensions 


effect that certain parts had worn to the limit at the time 
of the last shopping gives ample time to secure new parts. 
Let us analyze what this chart means to the outside ter- 
minal. A switch engine breaks a driving box. Under or- 
dinary conditions a new box cannot be ordered until the old 
box is removed, so that necessary measurements can be se- 
cured. ‘This causes delay and congestion in the roundhouse. 
With the calibration system in use a new box can be or- 
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Chart for Crosshead and Guide Sizes 


dered before the engine reaches the roundhouse, and by the 
time it is stripped the chances are that the new box will be 
in the shop ready for application. 

Analyzing the classes of repairs which confront the out- 
side terminal and cause the greatest amount of congestion, 
it will be found that they can be properly placed under five 
general heads as follows: (1) Pistons and valves; (2) cross- 
heads; (3) driving boxes and wheels; (4) rods; (5) eccen- 
trics and straps. 

If every outside terminal carried a stock of material to 
protect these five classes of repairs, each point would have a 
storeroom of considerable size. As it is the general practice 
to carry only sufficient supplies for emergency work at out- 
side terminals the back shop or home terminal is depended 
on for other requirements. Thus cylinder and valve chamber 
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packing is one item which usually calls for rush shipments. 
While it is admitted that the actual sizes of the cylinder or 
valve chamber should be given, it is possible to prevent the 
tying up of power by using rings that are the same size as 
those used when the engine was turned out of the shop. If, 
however, the chart shows the cylinder size to be 2234 in., 
though the original size was 22% in., it is evident that the 
cylinder has been bored and that the standard rings will 
not answer. If rings for a 2234-in. cylinder are furnished 
and at the time of application the cylinder is found to be 
227% in., the master chart at the home terminal should be 
corrected to show this dimension. 

The main dimensions for a crosshead will be the sizes of 
the guide bearings. But when one remembers that a cross- 
head will be shipped which needs attention only to the wrist 
pin and piston rod fits, the value of having proper guide 
sizes can be appreciated. 

To reduce the number of charts required, driving box in- 
formation can be secured from a study of the wheel chart. 
As side and main rods have already been standardized to a 
considerable extent, blue prints can be used for this item. 
Thus to protect these five general items of heavy roundhouse 
repairs, but three charts are needed. The necessary in- 
formation to give correct measurements has already been 
secured by the back shop forces and the outside terminal 
receives incalculable benefit by utilizing information that 
the back shop usually considers of no value, and for years 
has thrown away. Thus a calibrating system can be or- 
ganized and put into use by compiling data that is available 
at every repair shop. 


A BALL BEARING TURNTABLE 


BY G. H. BAILEY 


A ball-bearing turntable, made cf two old locomotive 
driving wheel tires for a 72-in. wheel center, is shown in the 
illustration. The advantages of this turntable are simplicity, 
low cost of construction and durability. When once installed 
the expense and trouble are over, as the life of a ball bearing, 
if it is kept well oiled, is practically unlimited. 

Two old tires of 72-in. wheel center can be found about 
the scrap dock of almost any railroad shop and can be util- 








ized to make this turntable without much difficulty. A 3-in. 
ball would be best for the bearings if the tire is not too thin 
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The Tires Turned With a Dust Cover 





ind has at least a 5-in. face to work from, as balls of this 
diameter are being used by many railroads for swinging 
rotary cranes and rotary air hoists. A ball as small as 1% in. 
may be used if the tire is not thick enough to permit making 
a race for the 3-in. ball, the size of the ball being dependent 
on the tire available. 

In turning or milling out this ball race a clearance of 
about 1/32 in. should be allowed on each side of the ball, 
so that friction on the balls will not be created when the 
turntable is in operation. When turning out this race a light 
cut should also be taken across the face of the tires, so that 
high spots will not interfere when the tires are placed to- 
gether. About %-in. opening must be allowed between the 
tires when the balls are in the race and the tires are placed 
in position, as the balls will wear the tool marks down some- 
what, and then the tires will still clear at least 1/16 in. The 
tires should come close together, so that the dirt will not col- 
lect and get into the race with the balls. An offset on the 
tires, as shown in the drawing, takes the thrust off the balls 
when a heavy weight is being placed on the table. This 
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offset should have 1/16-in. clearance, so that the tires will 
come in contact when a weight is being placed on the table 
and prevent the crushing of the balls. 

A somewhat more expensive, but much more desirable, 
method of turning-up the tires is also shown in the drawing. 
In this method the upper tire is machined to overlap and 
project below the lower tire. This provides a cover to pro- 
tect the ball bearings from the dirt that collects around the 
edge of the turntable. 

The lower tire is embedded in concrete with six 1-in. by 
5-in. bolts having a 3-in. square head and screwed into the 
under side of the tire to serve as stays to hold the tire firmly. 
The upper tire is fitted with 1-in. studs of the proper length 
to suit the turntable that is to be built and as many studs as 
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Turntable Made from Scrap Tires 


may be necessary to hold the table securely to the tire. A 
\%4-in. pipe should be drilled and tapped into the upper tire, 
with the pipe running up to the top of the table, so that the 
bearings can be oiled with fluid oils or with a pressure gun 
using hard oils or grease. A cap should be provided to fit 
over the top of this oil pipe to exclude dirt from the bearings. 
The concrete bed should be arranged to provide for connec- 
tion to the drainage system. 


WELDING LOCOMOTIVE FRAMES 


BY M. C. WHELAN 
Blacksmith Foreman, St. Louis-San Francisco, Kansas City, Mo. 

In thermit welding the practice of heating the lower mem- 
ber when the top is broken is not satisfactory, unless the 
lower member is kept hot until the top is cold, and in most 
cases by the time that the black heat contraction is taking 
place the lower member has been entirely cold for some time. 
As a result the strain on the weld is tremendous. The method 
described supersedes the practice of jacking up or distorting 
the frame to procure expansion and keeps the frame in aline- 
ment at all times. The method is not an experiment, but has 
been adopted and used after a thorough study of the other 
methods in vogue. The following instructions to be followed 
in connection with the sketch fully describe the procedure 
referred to. 

When the frame is broken at A, the top and bottom should 
be trammed at J and J’ and expanded by heating the pedestal 
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jaw at J, using bar and wedge H or jack, care being taken that 
the top and bottom tram marks show the same amount of 


expansion. After the frame at J is black hot, the bar H, or 
jack, may be removed, as no pressure remains. After the wax 
pattern and mold box are applied a fire brick furnace should 
be constructed so that heat will radiate around the frame jaw 
at the same point where the heat was applied to expand— 
namely, J. Two hours and a half after the crucible is tapped, 
and when contraction is started in the weld, J should again 
be heated through a hole in the furnace to a good high heat 
and then all holes in the furnace should be closed. The frame 
should then be luted with clay to retain the heat and allowed 
to contract to the original length while cooling at A. The 
following morning the frame should be heated again at J and 
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Welding Diagram for Locomotive Frame 


at B to a low red heat. This will eliminate any strain which 
may remain from uneven cooling of A and J. 

If this procedure is followed there will be no strain tending 
to break the frame at or near the part repaired. A glance at 
a broken frame in the box section will often show the enor- 
mous strain left in the frame by the fact that it is 1/32 in. 
to 3/32 in. apart at the break. 

When a frame is broken at B it should be heated at the 
same place as if broken at .1—namely, at /. It should be 
wedged for expansion at B, after which the furnace should 
be placed at J and heat applied 2'4 hours after the weld is 
made. Heat should again be applied at J and B as a final 
preventive against strain. This method may be applied at 
any point on the frame. If the break is at D the frame 
should be heated for expansion at 2 and wedged at H, using 
the furnace at 2, and lastly heating at 2 and 4. If at E, it 
should be handled in the same way by heating at 3, using the 
wedge H at L, and lastly at 3 and 4. 

In welding a heavy frame at D and G recently a great deal 
of labor was required to strip for room, so that both frames 
could be welded at the same time in conformity with our 
practice. The frame was spread at WM for the weld at D, 
after which, by heating at 2 and wedging at G, the weld was 
made at G by using the furnace at 2 and finally heating at 
2 and 4 (3/16 in. expansion is enough for heavy frames when 
using this method, as there is no pressure against the frame 
until the jaw is hot, after which the frame contracts naturally 
and uniformly). This procedure will not distort the jaw. 

A number of welds have been made at F under the saddle, 
which is a difficult place and requires at least 41% hours to 
heat properly in order to make a successful weld. Care must 
be taken to have the heating gate so set that the heat will 
strike directly on the heavier member of the broken parts. If 
the heavier part is hot the heat from that part will heat the 
lighter one. Expansion at this point is gained by placing a 
heavy rail across and through the jaws of both frames and a 
heavy jack placed between the saddle and this support. 

When frames are broken at C, expansion is gained in the 
usual way by the use of bar H, as shown in sketch. Welds 
at C and F require about 3/32 in. more expansion than with 
the expansion system of heating, on account of the pressure on 
the weld when contraction is taking place after the wedge is 
out. 

If the wax pattern and mold boxes are properly applied, 
the pouring gate made high enough to overcome any back 
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pressure when the metal rises in the mold and the frame 
heated up to at least 1,100 deg. F. before tapping, no failures 
will occur where this method is followed. To obtain the 
temperature required for large breaks, such as 5 in. by 12 in. 
or over, two heating gates should be used, one on each side if 
possible, using a double burner preheater. On extra high 
welds two pouring gates or one sub-gate to assist in carrying 
the metal should also be used. 


IMPROVED METHOD OF FITTING BRASSES 
BY A. W. C. 


When a main pin brass is being fitted to the pin it is a 
general practice to file away the portion of the brass as shown 
by the dimension X in Fig. 1 for the whole width of the 
brass, so that it w-ll have no bearing on the pin at these 
points. It is obvious that if the brass is a tight fit in the rod 
(and it should be) there is a tendency for the ends of each 
half brass to close on the pin and cause it to warm up, a con- 
dition which is probably further aggravated as the brass gets 
hot. In the marine type or stub end rod (the name generally 
applied to a main rod of the type that has no strap but an 
open end), if the block is a trifle smaller than the brass, the 
closing together of the rod ends when the bolt is tightened 
will also cause the brass to pinch on the pin, so the advisa- 
bility of filing this clearance is apparent. 

The following method of providing clearance at this part 
of the brass has given good results: Before the brasses ‘are 
bored, galvanized iron | ners about .025 in. thick, of the shape 
shown in Fig. 2, are placed between the half brasses, one at 
the top and one at the bottom. The brasses are bored out 
035 in. to .040 in. larger than the pin, and it can be easily 
seen that when the liners are removed and the half brasses 
are placed together the bore of the brasses measured horizon- 
tally is from 10 to 15 thousandths larger than the pin, which 
is a good fit for this class of work, and when measured verti- 
cally is 35 to 40 thousandths larger than the pin, giving a very 
reasonable clearance at both top and bettom of brass. This 
method has the advantage of providing a positive, uniform 
clearance and eliminates all guesswork upon the part of the 
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Brass and Liner Used for Obtaining Ciearance 


workman fitting the brasses. After boring, only a small 
amount of scraping and spotting is necessary to complete a 
good fitting brass. 

It is not unusual for a machinist to allow the calipers a 
small amount of side-play when boring a hole for a running 
fit to indicate that the hole is a small amount larger than the 
size the calipers are actually set for. If only the usual amount 
of side-play is given in this case, it is obvious that when the 
liners are removed the brass will be found bored the thickness 
of the liner too small, as the brasses will not butt together 
over the pin. If a piece of galvanized iron about 1/16 in. 
wide, of the same gage as the liners, is used to place one leg 
of the calipers on, the usual amount of side-plav may be given 
and no difficulty in making a good fit will be experienced. 
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DRY flue cleaner of the revolving drum type which re- 
A moves the scale by friction between the tubes instead 
of by impact, has been developed by the Baird Pneu- 
matic Tool Company, Kansas City, Mo. The inside length 
of the rattler drum is adjustable for different lengths of 
tubes, so that a uniform allowance for longitudinal move- 
ment in the drum may be maintained. The cleaner is loaded 
through one end of the drum and the entire load of cleaned 
tubes is ejected in one operation. 
Che rattler drum has a diameter of 50 in., and is 25 ft. 
long inside. It has a capacity ef 300 two-inch boiler tubes, 
250 2'4-in. boiler tubes or 50 superheater flues. From one 


St} 








A Flue Rattler Which Cleans by Friction 


car, or cradle, if crane service is available, thus eliminating 


one handling of the tubes. 

The drum is driven by a 25 hp. motor operating at 900 
revelutions per minute through gears which reduce the rota- 
tion of the drum to 30 revolutions per minute. The cleaning 
process is simple and effective. Rattlers of the usual type 
depend cn the shock of impact of the tubes against each 
other to crack and remove the scale. In the Baird rattler 
the tubes are not subjected’ to impact, but are rotated one 

against another. ‘The friction of this rotation generates a 
large amount of heat, and the rise in temperature causes the 
cracking and removal of the scale. As the scale is removed 

















six hours per load is required for thorough cleaning, the 
me depending on the nature and thickness of the scale. 
One end of the drum is closed with double doors hinged at 
posite sides, through which the tubes are placed in the 
‘um. At the opposite end is placed a movable bulkhead, 
hich is operated by the piston in a 14-in. air cylinder. For 
tubes requiring less than the full length of the drum, this bulk- 
head is moved in far enough so that the length of the clean- 
ing chamber is but six inches longer than the tubes to be 
‘aned. The length of the air cylinder is such that, after 
the tubes have been cleaned, the bulkhead may be used to 
push the complete set ejected from the drum into a push 
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Baird Flue Cleaner 


in this manner it is pulverized by the movement of the flues 
against each other, all moisture is expelled by the heat, and 
the pulverized scale, which ultimately assumes the fineness 
of flour, forms an effective scouring compound. The finely 
ground material has a tendency to rise in the revolving drum, 
from which it finds outlets through slotted openings near 
the ends of the drum. The portions of the drum containing 
these openings are enclosed in dust-tight rooms which pre- 
vent the scattering of the fine scale through the shop and 
keep it away from the gears and driving mechanism. Com- 
ing from the drum, the tubes are clean inside and out. 

The first Baird rattler was installed in the shops of the 


Atchison, Topeka & Santa Fe, at Topeka, Kans., over five 
years ago, and there are now ten installations in service 
on five railroads. At the time of the first installation, the 
new machine was confronted with an accumulation of some 
200,000 dirty tubes, and for the first nine months after it 
was placed in service it operated 24 hours a day. Since 
that time it has been operated 16 hours a day. After a 
total operation of nearly 40,000 hours, the cnly cost of 
maintenance or loss of time was the result of an accident 
caused by the dropping of a bolt into the gears. The accu- 
mulation of tubes was cleaned up and the rattler has since 
kept up with the shop production. The service of this instal- 
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‘lation has also resulted in the elimination of warped and 
broken tubes, which are regular accompaniments of the use 
of rattlers of the impact type. 

The total length of the Baird machine is 54 ft. 3 in., and 
its greatest width, at the base plates under the central por- 
tion of the drum, is 85 in. The base plate itself is 15 ft. 234 
in. in length by 5 ft. 10 in. wide, and the center of the cylin- 
der is 5 ft. 8 in. above the base plate. The overall height 
is 8 ft. 2 in. As is shown in the illustration, the 14-in. air 
cylinder for operating the movable bulkhead may be ex- 
tended outside the building in which the rattler is located. 
thus materially reducing the amount of floor space required. 


Open Side Planer for Railway Shop Use 


HILE open side planers have not been used exten- 
WV sively in railway shops in the past, there is no 

doubt but that certain planing operations can best 
be performed on this type of machine. For example, a deck 
casting 44 in. wide that had been cracked and welded, might 
require planing on one side. ‘This light job could be done 
on a 30-in. open side planer, but 


levers on both the front and rear sides of the machine, the 
operator can control the motion of the table without walking 
around the planer. A safety lock is provided to prevent acci- 
dental starting. The T-slots in the table are planed from 
the solid stock and reamed holes throughout the entire table 
length afford ample facilities for clamping. The column 





would require a heavy 48-in. 
double housing planer to pass 
the casting between the housings. 
There is no objection to the open 
side planer on the ground of its 
lack of rigidity. Heavy cuts 
may be taken on an open side 
planer with the cutting tool and 
cross rail head seven feet, or 
even more, from the housing. 
Manufactured by the Liberty 
Machine Tool Company, Ham- 
ilton, O., the open side planer 
illustrated is designed to stand 
the stresses peculiar to this type 
of machine. Due to the rigid 
construction of the bed, column 
and cross rail, it is possible to 
take cuts up to the capacity ol 
modern tools. The unit system 
of parts makes it possible to 
attach any additional units after 
the planer is installed, and should 
it be desired to use the ma- 
chines as a double housing, four 
head planer, the left-hand hous- 
ing and head can be attached at 
any time. Ample safety appli- 
ances protect both the operator 
and the machine at all times. 
The planer bed, extending to 
the floor, affords a solid founda- 
tion for the machine. The top is 
closed between the tracks, except 
through the gearing section, which 
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is reinforced by heavy girths. The 
tracks are wide and V-shaped, 
with an ample spread to elimin- 
ate unnecessary overhang of the table. Lubrication is fur- 
nished by automatic rollers. The running gear is placed 
inside the bed, easily accessible from the top. All torsional 
strains on the shafts are relieved by pressing the gears on 
to the pinion hubs. 

By careful design, especially of the pulleys, the shifting 
mechanism shifts the belts quickly and quietly and there is 
no accumulation of dirt on the cam and other moving parts 
due to the mechanism being enclosed. By means of shifting 





General View of Liberty Open Side Planer 


is of the two-faced box type construction, extending to the 
floor. It is bolted and doweled to the side of the bed and 
the wide base is arranged for bolting to the foundation. 

In operation, the power is transmitted from a spur gear 
on the end of the bull pinion shaft through a pair of re- 
versing mitre gears to the vertical splined feed shaft. A 
handle conveniently located determines whether the feed 
is to take place on the cutting or on the return stroke, With 
the handle in a neutral position, all feeds are disengaged. 
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‘The amount of feed is determined by adjustable stops oper- 
ated by a knob. Among the advantages of the special pat- 
ented feed may be mentioned the possibility of controlling 
or changing the feed or rail head position at any time with- 
out stopping the machine or disturbing the feeds on other 
heads. Feed indicating dials enable the operator to set the 
feed at any required amount. 

Great care was exercised to secure a rigid cross rail. It 
is triangular in shape, with a long and narrow guide extend- 
ing upward on the front of the column. It is bolted and 
doweled to the triangular brace or knee which extends to 
the rear of the column where it is rigidly clamped by T- 
slot bolts in addition to a rail clamp. 


Drill Press Equipped 


OTH a.c. and d.c. electric control have been applied to 
B the heavy duty drill presses shown in the illustrations 
ind manufactured by the Colburn Machine Tool Com- 
pany, Franklin, Pa. One drill press is equipped with a Cut- 
ler Hammer alternating current electric control and the other 
with a special direct control for reversing the spindle for tap- 
ping operations. Colburn drill presses have been arranged 
for reversing the spindle when provided with direct current 
motor drive for some time, but it is only recently that any 
equipment has been available which would reverse the 
spindle satisfactorily when alternating current motor drive 
Wa ised. 


Phe alternating current equipment (Fig. 1) consists of an 








its 











Fig. i—Colburn Drill Press With Alternating Current Control 


\utomatic motor starter and a reverse switch. The automatic 
starter is contained in a metal box which may be mounted 
directly on the machine or fastened to the wall as illustrated. 
he reverse switch is mounted on the column of the machine 
lirectly above the feed gear box, and is connected to the op- 
rating lever by sprockets and chain. It has three positions; 
forward, neutral and reverse. 

The operator when tapping a hole, simply throws the lever 
to the forward position and when the tap reaches the desired 
lepth, throws it to the extreme opposite (reverse) position 

hich reverses the spindle instantly and withdraws the tap. 


0 stop the machine, the lever is thrown to the neutral po- 
tion. 
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Both cross rail heads are provided with long and wide 
bearing surfaces on the cross rail and are made right and 
left for close range. They are graduated for swiveling up 
to 90 degrees, and have automatic feeds in all directions. 
A great convenience to the operator results from the power 
elevating device located on top of the column. 

The side head is mounted on the front of the column 
to avoid any unnecessary overhang of the tool which is 
brought up close to the point of support. The side head is 
properly counterbalanced, provided with automatic. feed, 
and can be swiveled. The tool block is fitted with a heavy 
releasing spring plunger. The Liberty open side planers 
are made in four sizes: 30-in., 36-in., 42-in. and 48-in. 


With Electric Control 


For direct current equipment (Fig. 2) there is an automatic 
motor starter and reverse switch which differs somewhat in 
mechanical detail from the alternating current equipment. 
In the illustration the starter and reverse switch are shown 
mounted directly on the column of the machine. This re- 
verse switch also has three positions; forward, neutral and 
reverse and the control is carried to the operating lever at 
the front by means of a lever and link. 

In operation the d.c. mechanism acts similar to the a.c.. 
Throwing the lever to the forward position starts the spindle. 

















Fig. 2—Colburn Drill Press With Direct Current Control 


Throwing it to the extreme opposite position reverses the 
spindle and throwing it to neutral, stops the spindle immedi- 
ately. The illustrations show reversing a.c. and d.c. motor 
control as applied to the larger Colburn drill presses but 
either style of control is readily adaptable to the smaller 
sizes. The advantages of the electrical control include in- 
creased life of the machine due to a reduction in shocks and 
jars, and a considerable saving in taps that would other- 
wise be broken. 
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Recording Instrument for Road Locomotives 


HE model K Loco-Recorder is a durable American-made 
machine, designed to indicate a locomotive’s speed at all 
times to the engineman and give a permanent record of 

that speed, also the direction of motion, whether forward or 
back, and the time spent at station and cther stops. The in- 
strument increases the safety of train operation by practically 
eliminating the danger incidental to excessive speed on curves 
or at other points where there are speed restrictions. By fur- 
nishing an accurate record of the speed at all points there is a 
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Internal Mechanism of the Speedograph Loco-Recorder 


tendency to prevent unnecessary wear and tear on motive 
power, rolling stock and tracks through express train speeds 
of locomotives built for slow and heavy service. The need 
for such an instrument is especially urgent at the present 
time because of the increased costs of labor and material and 
the much larger and heavier locomotives and cars. 

Two views of the instrument illustrates its general appear- 
ance and working mechanism, and part of a typical record 


applied to the ring shown, which actuates the indicator 
pointer, showing the exact speed at which it is running. 
Two pencils operate independently of each other on the 
chart, one showing speed and the other time. The recording 
tape is driven by the locomotive through a connection with 
one of the driving wheels and moves at the rate of half an 

















The Recording Mechanism is Protected by the Metallic Cover Which 
Can Be Securely Locked 


inch to the mile in keeping with the speed of the locomotive; 
when the locomotive stops the tape stops, and when the loco- 
motive reverses the tape also moves backward. This makes 
ihe record easily adjustable to a keyboard, representing in 





Repreduction of Part of a 


made by a locomotive in regular service also is reproduced. 
The entire story of train operation is recorded so clearly and 
concisely on the strip of recording tape that it can be read 
at a glance. Part of the instrument is built on the plan of a 
speedometer, depending for its action upon centrifugal force 


Record, Covering 19 Miles, Made by a Locomotive 





in Regular Service 


the same ratio the division over which the train is operated. 
Stations, towers, sidings and all points at which there ar 
speed restrictions are shown on the keyboard. together wit 
any other desired information. By placing the record against 
the keyboard the speed at all points and the location and 
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duration of all stops and slowdowns are clearly shown. The 
tape is calibrated horizontally in miles per hour to facilitate 
the reading of the speed record, and perpendicularly in miles 
of track, with heavy lines every five miles. 

The speed pencil moves across the tape in proportion to 
the speed of the locomotive. It returns to zero at the top of 
the tape at every stop, and acceleration and deceleration are 
plainly shown. Its action is positive and every change of 
speed is instantly indicated on the dial and recorded on the 
tape. The pencil accurately records the speed shown to the 
engineer on the dial; the mechanism is so interlocked that it 
can record nothing else. Changes of gears to compensate for 
the turning down of tires are furnished with each instrument 
to insure precise accuracy in speed indications and records. 

The time pencil is actuated by a clock and moves back and 
forth across the tape in 10-minute strokes; 10 minutes up 
and 10 minutes down. When the train is in motion this 
pencil makes an angular line, the angle depending on the 
rate of speed, and when the tape stops it makes a straight 
vertical line, the length of which shows the duration of the 
stops, on the basis of 3/16 in. toa minute. This records the 
length of all stops up to 20 or 30 minutes in length. The dial 
pointer, which indicates the speed to the engineer, is the only 
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working part of the instrument that is exposed to observation. 
The cover of the case completely encloses the recording me- 
chanism and tape and is securely locked. 

The record illustrated was made by a locomotive moving 
from the right to the left, and A, B, C, D and E are stops. 
The line connecting these points is made by the speed pencil, 
and shows the speed at all points and the distance covered in 
bringing the train to a stop and picking up speed again. 

Referring to the record, A’, B’, C’, D’ and E’ are vertical 
lines made by the time pencil giving the length of stops at 
A, B, C, D and E, respectively. They show stops of approxi- 
mately one minute at A, B and C. After stopping for about 
two minutes at D the train was backed, at a maximum speed 
of about 13 miles an hour, an eighth of a mile to E, where it 
stopped for nearly three minutes before resuming its run. It 
attained a speed of 57 miles an hour in three miles after 
leaving A and immediately began to slow down for B. The 
highest speed of this train, on the section of its record shown, 
was 60 miles an hour before reaching D. Midway between 
B and C the speed was sharply reduced from 53 to 44 miles 
an hour, but was immediately increased. From the foregoing 
it is evident that a complete, detailed record is available of 
train operation over the division in question. 


Red E. High Speed Lathe Center 


\THE and grinding machine centers made of carbon 
steel often burn at the points and freeze to the work. It 
has long been recognized that high speed steel centers 
would obviate such difficulties and allow the machine to be 











Lathe Center With High Speed Steel Point 


operated at its maximum capacity, but high speed steel is ex- 
pensive. It would seem poor economy to make a lathe center 
entirely of high speed steel when possibly less than % in. of 


Anti-Slip Surfacing 


HE hazards due to dangerous walking places are under- 
estimated by many people, who doubtless would be sur- 
prised at the large proportion of accidents due to so ap- 

parently harmless a thing as slipping. It is difficult to get 
conclusive data on the subject, since casualties are often 
harged erroneously to other than promoting causes, yet the 





Fig. 1. View Shcwing the General Appearance of Vulcalum 


asualties resulting from unsafe walking are greater in num- 
ber and severity than those due to any other public or indus- 
trial hazard. Based on U. S. motality statistics, the total fa- 
talities for the continental United States were 76,500 in 1915. 
Of these fatalities, 14.855 were caused by falls, over half of 
which occurred on stairs and oor levels. 

With the above facts in mind, it is evident that too much 


the point would be used, the rest going into the scrap bin. 

The Ready Tool Company, Bridgeport, Conn., has offered 
one solution of the problem by making a solid lathe center 
with a nickel steel body and a high speed steel point. The 
high speed steel extends back from the point about one-quar- 
ter the length of the lathe center. On account of its solid 
construction, vibration is reduced to a minimum and due 
to the high speed steel point, the lathe center life is increased 
many times. 

The advantages of the Red E. lathe center include not only 
the possibility of machine operation at a higher speed but a 
considerable saving in the machinist’s time previously spent 
in grinding centers. The center is made with Morse and 
Jarno standard tapers, and will fit any standard make of 
lathe or grinding machine. 


Decreases Accidents 


care cannot be taken to provide safe walkways, inclines and 
steps in all public buildings, passenger cars and coaches. In 
addition, running boards and surfacing around the switch 
boards in power houses, where a slip may result fatally, 
should be surfaced with a material that will prevent slipping. 

A new form of abrasive walkway surfacing called Vul- 
calun, has been placed on the market by the American Abra- 
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Fig. 2. Cross Section of New Abrasive Metal Surfacing 


sive Metals Company, New York, and is proving satisfactory 
under exhaustive tests. Vulcalun is a mixture of rubber and 
abrasive grit vulcanized to a steel reinforcing plate con- 
tained entirely within a pure rubber base. A good idea of 
the general appearance of the substance is given in Fig. 1, 
which shows a sample piece. A cross section of the sample 
is shown in Fig. 2, in which A is the abrasive grit, B the per- 
forated steel reinforcing plate and C the rubber base. 

One result of the tests referred to was definite proof of the 
value of Vulcalun in the prevention of slipping. On a new 
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railway station stairway equipped with corrugated treads 
and subject to heavy passenger traffic, there was an average of 


two falls a day for a period of two months. With abrasive . 


metal treads substituted, the succeeding two months failed to 
show a single fall. 

Owing to the abrasive rubber surface and steel plate Vul- 
calun resists wear and will not crack under severe vibration. 
The material is adapted not only to walkways and coach steps, 
but due to a high dielectric strength, is desirable for surfac- 
-Ing around switchboards in power houses. ‘Tests have 


Universal Vise for 


HE purpose of the repair vise illustrated is to firmly 
T clamp and hold a pneumatic drill in various accessible 

positions while making necessary repairs, assembling 
or testing. The vise should be placed near the repairman’s 
regular bench vise preferably on the right hand side. This 
arrangement leaves the regular bench vise free to be used 
should occasion arise. In general the drill may be clamped 
in any of three positions which may be most convenient for 
removing the gear case, spindle and valve gear; removing the 
yalves, exhaust caps and feed screw; or for reaming piston 
holes or general inspection. 

As shown in the illustration, the repair vise consists of a 
flanged upright machine post or stand /7oz, a sliding stop 
collar 7102 held by a suitable set screw 7703, and a clamp 
104 which is securely held in any position on the post by 
tightening the quick action clamp screw 1705. At the other 
end of the clamp there is a hole in which stem 7108 is en- 
gaged. This stem is threaded at one end with %-in. and 34- 
in. pipe threads respectively. For the small sized drill, a 
clamp with a %-in. pipe thread is used in connection with 
a special clamp support. 

Pneumatic drills are used very extensively in railway shops 
and the question of keeping them in repair is always a press- 
ing one. The universal repair vise illustrated will facilitate 
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shown that there was no electric leakage through the ma- 
terial up to 7,500 volts and the flashover did not occur un- 
der 20,000 volts. 

Vulcalun is light in weight, above 31% lb. per sq. ft., and 
therefore is desirable for elevator car floors in freight houses 
and shops. Due to being enveloped entirely in a rubber base 
the steel reinforcing plate does not corrode; there is no ten- 
dency to disintegrate when saturated and exposed to freezing. 
The material is uniform in finish and manufacture, easily 
kept clean, and easy to renew when necessary. 


Pneumatic Drills 


in making quick repairs and for this reason is of interest to 
railway men. The vise is made by the Independent Pneu- 
matic Tool Company, Chicago, Il. 
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Thor Assembling and Repair Vise for Holdina Pneumatic Drills 


Car Hauling Winch Reduces Switcher Work 


veloped by the Shepard Electric Crane & Hoist Com- 
pany, Montour, N. Y., is shown in Fig. 1. The op- 
erating units of this machine embody many of the distinctive 
features of the Shepard electric hoist. All moving parts are 


A NEW type of electric car hauling winch recently de- 














Fig. 1. Shepard Electric Car Hauling Winch 


fully enclosed, making the machine entirely weatherproof with 
the exception of the motor. Oil bath lubrication is provided 
for all the gearing, brakes, etc. The gearing is of the bal- 





anced drive type, driving at two diametrically opposite points. 
This insures long life, high efficiency and a practically noise- 
less drive. 

The winch is mounted on a cast base which encloses the 
controller resistance. A standard Shepard controller is used 














Fig. 2. Car Hauling Winch Installed at Coaling Station 


which may be mounted directly on the base or separately for 
remote control. When desired, the machine can be furnished 
with a gear shift, giving a reduction of four to one. This 
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enables the winch to handle four times its normal, rated load. 

A recent installation of this winch in the new coaling sta- 
tion of the New York Central at Rensselaer is shown in Fig. 
2. It is used in place of locomotives to draw loaded coal cars 
up to the coal dump. The winch capacity is 4% tons at a 
speed of 55 ft. per min. and the winding drum has a capacity 
of 250 ft. of cable. Alternating current is furnished through 
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a 22-hp., three-phase General Electric motor. Two hundred 
feet of 7%-in. wire rope are used. The machine is installed 
in a winch house as shown with the drum extending outside. 

In a test made of the Shepard car hauling winch recently, 
14 coal cars were pulled around a curve and up a grade after 
being partly frozen in. The winch is reported to have with- 
stood all tests of winter weather with gratifying results. 


Slotting Machine for Tool Room Work 


on account of its general adaptability and the arrange- 

ment for swiveling the ram, the machine is well adapted 
for a large variety of tool room work. Taper keyways and 
other taper work, such as often occurs in machining dies and 
heavy tools can be performed without difficulty. Many ma- 
chine operations on special jigs and fixtures can also be per- 
formed on this type of slotter. 

The machine is cone-driven and of sufficiently rigid con- 
struction for any work within its capacity. With a propor- 
tionately heavy base and column, ample strength is insured 
and vibration is reduced to a minimum. Automatic feeds are 
provided to move both the longitudinal and transverse slides 
and the circular table. The table, of relatively large diame- 
ter, is graduated in degrees and has a locking device with 
12 divisions. Swiveling the ram greatly increases the useful- 
ness of the machine for all kinds of taper work and the 
swiveling arrangement is simple as shown in the illustration. 

A universal tool holder of the clapper type is provided. 
\ll gears are mounted rigidly and the bearings are dustproof 
ind oiltight. The countershaft is self-contained and the 
treadle brake shown projecting beneath the table enables the 
yperator to stop the machine with the ram in any desired po- 
sition. 

The stroke of the ram is 6% in. and work 71% in. high 
an be placed on the table. The maximum diameter of work 
that can be machined is 30 in. but the effective diameter of 
the rotary table is 16 in. The longitudinal and transverse 


ta slotting machine illustrated has a 614-in. stroke and 


travels are 12 in. each, and the speed ranges from 26 to 77 
strokes per minute. The machine is manufactured by Harry 
F. Atkins, Peterborough, England, and is being placed on 
the American market by Alfred Herbert, Ltd., New York. 

















Atkins Slotting Machine With 6! in Stroke 


-Fullswing Relieving Attachment for Lathes 


EVERAL new features have been included in the heavy 
duty relieving attachment illustrated, by means of which 
it is possible to perform a class of work not usually at- 

tempted on this type of lathe attachment. Interior relieving 





work may be mentioned as an example and in addition, all 
kinds of outside relieving work, including any angle, side, 
face, interior or irregular face flutings and taper cutting can 
be performed. Designed to stand hard machine shop usage, 
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Relieving Attachment Designed for Accuracy Under Heavy Cuts 
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the Fullswing relieving attachment is made in three horizon- 
tal sections, two of which remain stationary after alinement. 
They can be applied to any lathe equipped with a compound 
rest. The sections are graduated for angles of any degree 
and the tool holders can be moved for any axis of motion 
without reference to the tool. The relieving head is mounted 
on the single base in place of the compound rest and is d iv:a 
from the nose of the headstock by a mounted gear through 
a train of gears as indicated. A universal joint between the 
spliced shaft and the relieving head allows for movement of 
the cross slide. 

The entire mechanism is direct geared or stationary, with 
the exception of the reciprocating tool holder which operates 
in a V-guide, provided with a bronze gib. This direct con- 
nection saves lost motion and increases the accuracy and 
sensitiveness. A hand cross feed of three inches is provided 
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on the tool holder for cross relieving, either straight or at an 
angle, thus permitting a class of work not usually attempted. 
Another distinctive feature is the provision in the tool holder 
for the vertical adjustment of the tool bit with a range of 3 
in. 

The attachment will operate in connection with the taper 
attachment of the lathe for relieving conical cutters and pipe 
reamers. Form contour cutters can be relieved when desired. 
A standard relief of 1/10 in. is provided, but special cams 
can be furnished for a greater or lesser relief. A set of four 
cams with one, two, three and four steps is furnished with 
each attachment for the operation of various flutings. A 
set of special gears can be furnished to relieve special formed 
cutters. In tool rooms and machine shops that manufacture 
milling and other cutters, the Fullswing relieving attach- 
ment can be used to good advantage. 


Modern Refinements in Shaper Design 


HERE has been a continual refinement in machine tool 
design in recent years to make the machines not only 
more efficient but adaptable to a greater variety of 
machine operations. The shaping machine has been no 
exception to this rule, and many improvements are included 
in the 24-in. heavy duty crank shaper manufactured by the 
Columbia Machine Tool Company, Hamilton, Ohio. Among 
these improvements may be mentioned the adaptability to 
either single pulley or motor drive. Additional features in- 
clude a speed box, friction clutch and brake and revolving 
table having an outer support to provide additional stiffness. 
The speed box provides four changes of speed, or eight 
changes in connection with the back gears. The friction 
clutch and brake enables the machine to be started or stopped 
quickly at any point of the stroke. By special design the feed 
box is included as part of the machine and not as an attach- 
ment, and the arrangement provides a rigid and efficient feed 
device. Twelve feed changes are provided, ranging from 

















Columbia 24-In. Shaper With Modern Improvements 


1/54 in. to 3/16 in. The feed takes places only on the return 
stroke and the mechanism automatically adjusts itself to the 
position of the cross rail. 

Arrangements for either motor drive or single pulley drive 
can be made with slight alterations. In case a motor drive 
is desired, the power from a direct current motor is trans- 
mitted to the speed box through a rawhide gear, as illustrated. 
With the single-pulley drive arrangement, the main shaft of 





the speed box is simply extended through an additional 
bracket on the other side of the shaper. This allows the 
single pulley to be mounted on the outside and driven from 
the line shaft. The advantage of a friction brake in stop- 

















View Showing Adaptability to Motor Drive 


ping the shaper in any desired position of the ram is self- 
evident. 

Important advantages in the crank gear construction are 
its liberal proportions and the fact that it is carried close to 
the rocker arm, thus reducing tortional strain to a minimum. 
The rocker arm also is of heavy construction, the sides being 
joined by a strong central tie. It is connected to the ram 
through a heavy link, which affords a direct pull on the ram. 

The revolving table is plainly illustrated, and a noteworthy 
feature is the construction of the outer support which stiffens 
the table and maintains the alinement of the faces. In addi- 
tion to the outer support, the table is carried on a hub, or 
trunnion, of large diameter, which is bolted securely to the 
saddle. The table rotates on this trunnion and is graduated 
at the outer end so that it can be set at any desired angle. A 
rugged double screw vise with graduated swivel base is regu- 
larly furnished with the machine, but a single screw vise can 
be furnished if desired. The vise jaws are steel faced and 
suitable clamp screws prevent the movable jaw from lifting. 
On the double screw vise the jaws are offset to facilitate hold- 
ing work alongside the table, if required. 
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The Texas & Pacific machine shop at Big Springs, Tex., 
is reported to have been destroyed by fire on March 29. Steps 
will be taken at once to rebuild the shops on a larger scale. 


The Canadian Pacific has offered, subject to competitive 
examination, a free scholarship covering four vears’ tuition in 
either architecture, chemistry, civil, mechanical or electrical 
engineering at McGill University, Montreal, to apprentices 
and other employees enrolled on the company’s permanent 
staff under 21 years of age and to sons of employees under 
21 years of age. 


It is reported that plans for largely increasing the number 
of workmen employed at the Americus, Ga., shops of the Sea- 
board Air Line are under consideration by officers of the 
company. The only other shops of the system are located in 
large cities and the belief that labor difficulties are less likely 
to occur in small industrial centers is said to be the reason 
for rehabilitating the Americus shops. 


D. B. Hanna, president of the Canadian National, is pre- 
paring to lay before the Canadian Parliament an extensive 
program for increased efficiency and betterment of equipment 
of the Canadian National. Complete details will not be made 
public until the matter is laid before the Parliament at the 
coming session. Beyond stating that there would be no cur- 
tailment of last year’s appropriations, Mr. Hanna has de- 
clined to make any further statement. 


Phe following railroads have ordered a total of 87 of the 
total of 200 Decapod locomotives originally built for the 
Russian government, which the War Department has been 
trying to sell: Western Maryland, 10; Detroit, Toledo & 
Ironton, 15; St. Louis-San Francisco, 10; Atlantic Coast 
Line, 10; Charleston & Western Carolina, 3; Norfolk South- 
ern, 4; John Ringling, 5; Seaboard Air Line, 20; St. Louis, 
Brownsville & Mexico, 5, and Nashville, Chattanooga & St. 
Louis, 5. 


Domestic orders for locomotives up to the third week in 
March totaled 635, as compared with 1,048 in 1917, 926 in 
1916, and 174 in 1915. This means, of course, that the vol- 
ume of business this year, from the standpoint of number 
of locomotives ordered, has not been as great as in 1917 or 
1916. It can also be taken to mean, in view of the underly- 
ing conditions, that the difference in volume as between this 
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year and the two years, 1916-and 1917, has still to be made 
up and may eventually be added to the totals for the present 
vear. 


American Machine Tools in the Dutch East Indies 


American machine tools are rapidly gaining an enviable 
reputation in this market, writes Consul Harry Campbell, 
Soerabaya, Java. One of the largest and most successful 
machine shops in Soerabaya is completely equipped with 
modern American machine tools and is securing an abun- 
dance of orders for shopwork which, it appears, it is able to 
fill more satisfactorily than any of its competitors. It is an- 
nounced that this concern has recently been awarded the con- 
tract for the iron and steel work of a new government rail- 
way terminal at Tandjong Priok, the port of Batavia. This 
speaks well for the Soerabaya shop, with its American equip- 
ment, in view of the competition of Batavia firms located so 
much nearer the work. 


Plans for Use of $300,000,000 Loan Fund 


Plans for the use of the $300,000,000 revolving fund, 
placed at the disposition of the Interstate Commerce Com- 
mission to make loans to railroads, were discussed at a con- 
ference on March 25 by a committee representing the Asso- 
ciation of Railway Executives with Commissioners Clark, 
Meyer, Daniels and Eastman, Director General Hines and 
R. B. Leffingwell, assistant secretary of the treasury. 

Among the questions discussed was as to whether most of 
the available sum would be used to greatest advantage if in- 
vested in terminal improvements, etc., or in equipment. 

It is understood that the executives, represented by T. De 
Witt Cuyler, Samuel Rea, Howard Elliott, Daniel Willard, 
Henry Walters and Alfred P. Thom, were inclined to urge 
the use of the fund largely for equipment, both because of the 
great need for it and because equipment can be purchased 
for a 25 per cent initial payment, and the fund would, there- 
fore, accomplish more than if used otherwise. 

The purchase of 80,000 freight cars, 20,000 refrigerator 
cars, 2,000 passenger cars, and 2,000 locomotives was dis- 
cussed. 

The railroads’ program of capital expenditures also de- 
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pends on how soon they can collect from the Railroad Ad- 
ministration for rental due. Director General Hines is ex- 
pected to ask Congress soon for an appropriation of over 
$400,000,000, which will enable him to make further pay- 
ments to the roads. 


Catalogues for Mesopotamian Railways 


The Department of Overseas Trade, 35 Old Queen street, 
S. W. 1, advises that it has received information to the effect 
that the superintendent of stores of the Mesopotamian rail- 
ways, in order to facilitate the preparation of demands and 
also for his general guidance, is desirous of obtaining copies 
of manufacturers’ catalogues dealing with all kinds of rail- 
road equipment and machinery, including locomotives and 
rolling stock, standard, meter gage and narrow gage; steam 
and oil pumps of all descriptions; motor rail cars, machinery 
—workshop, repair and manufactory; heavy and light tools as 
used on railways; lights, piping and fittings; general hard- 
ware; cranes; general electrical plant and accessories; engines 
—stationary and portable, steam and oil; conveyors, eleva- 
tors, etc.; labor-saving devices generally. The catalogues 
should be forwarded directly to the superintendent of stores, 
Mesopotamian Railways, Makinah, Mesopotamia. 


Italy Looking to Germany for Locomotives 

Italy, which during the past two or three years has placed 
‘large orders for locomotives in the United States, is now 
looking to Germany as a source of supply. The reason for 
this, as explained in Commerce Reports in a communication 
from Alfred P. Dennis, commercial attaché at Rome, is the 
low purchasing power of the Italian lira in the American 
market. “It is a question,’ says Mr. Dennis, “how soon 
Germany will be able to satisfy any foreign demands of this 
sort, however. At the conclusion of the war that country 
possessed between 12,000 and 13,000 locomotives, 4,000 of 
which the allies took under the terms of the peace settlement; 
so that today Germany stands in more acute need of locomo- 
tives than does Italy. The situation in Italy is such that for 
the time it must continue to purchase from foreign sources, 
and until Germany is prepared to supply the demand the 
United States must be relied upon, in spite of unfavorable 
exchange, for whatever locomotives are imperatively needed.” 


Use of Air Brakes on Swedish FRailways 


Some few months ago, writes Consul General D. I. Mur- 
phy, Stockholm, the Swedish State Railways began to equip 
their rolling stock with Kunze-Knorr air brakes, a German 
invention. By the end of this year it is expected that 60 loco- 
motives and 1,000 cars will be equipped with them. A project 
is before the Riksdag to grant an increased appropriation 
so that all the rolling stock of the State Railways, consist- 
ing of 1,100 locomotives, 2,500 passenger cars, and about 27,- 
000 freight cars, may be provided with this particular brake. 

The Swedish newspapers express gratification that the 
Kunze-Knorr brakes are to be manufactured by Aktiebolaget 
Nordiska Armaturfabrikerna, at Lund, that company having 
purchased the manufacturing rights for Sweden, Norway, and 
Denmark. The private railways in Sweden have been un- 
decided as to the adoption of the air brake system, but the 
papers announce that there is no longer any doubt as to its 
adoption. 


Division of Purchases Discontinued 


The Division of Purchases of the United States Railroad 
Administration was discontinued on April 1. Henry B. 
Spencer, director of the division, who has been elected presi- 
dent of the Fruit Growers’ Express Company, will become 
an advisory member of the director general’s staff with re- 
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spect to matters growing out of purchases during the period 
of federal control of railroads. Such portions of the work 
of the Division of Purchases as remained to be completed 
after April 1, with the exception of the completion of activi- 
ties incident to control over the distribution of coal, are un- 
der the direction of the Division of Liquidation of Claims; 
Max Thelen, director. 

Control over the distribution of coal, growing out of the 
strike of bituminous coal miners, was ended on April 1, in 
accordance with an executive order of the President. Work 
remaining to be done in connection with the winding-up of 
the matters relating thereto is being dealt with in the director 
general’s office, through Brice Claggett, assistant to the di- 
rector general, 

Italy to Use Liquid Fuel for Railway Locomotives 

An article in the London Times Trade Supplement says 
that in consequence of the scarcity and high cost of coal, the 
Italian Minister of Railways has ordered the immediate re- 
modeling of 100 locomotives for use with liquid fuel. If the 
results are satisfactory, a further 200 locomotives will be 
adapted. 

In Verona and Florence trials are being made with oil and 
coal mixed, and in Naples with oil only.. Fourteen locomo- 
tives have been remodeled and are in use between Brindisi 
and Bari. All tests made hitherto have been very satisfac- 
tory. ; 

The use of liquid fuel on a large scale is the only means 
of replacing coal quickly, as the electrification of railways 
can only be carried out in the course of some years. The 
Italian experiment must be regarded as an attempt to cope 
with one of the most important economic problems of the 
immediate future. 


MEETINGS AND CONVENTIC NS 


Pacific Railway Club.—At its annual meeting held in San 
Francisco, Cal., on March 16, the Pacific Railway Club 
elected the following officers for the ensuing year: President, 
Dennistoun Wood, assistant mechanical engineer and en- 
gineer of tests, Southern Pacific; first vice-president, G. H. 
Harris, general superintendent, San Francisco—Oakland 
Terminal; second vice-president, F. S. Foote, Jr., professor 
of railroad engineering, University of California; treasurer, 
G. H. Baker, assistant general freight agent, Atchison, To- 
peka & Santa Fe; secretary, William S. Wollner, general 
safety and welfare agent, Northwestern Pacific. 


National Machine Tool Builders’ Association —The an- 
nual convention of this association, of which Albert E. New- 
ton, vice-president and general manager of the Reed-Pren- 
tice Company, Worcester, Mass., is the president, will be 
held at Atlantic City on May 20 and 21. At the same time 
the American Supply & Machinery Dealers’ Association, the 
Southern Supply and Machinery Dealers’ Association and 
the National Supply and Machinery Dealers’ Association 
will also meet at Atlantic City. Many machinery manufac- 
turers and dealers from all over the country will be repre- 
sented. 


American Foundrymen’s Association—A new department 
to be known as the Non-Ferrous Casting Section, will be 
added to the program of the next annual meeting of the Amer- 
ican Foundrymen’s Association, which will be held in Co- 
lumbus, Ohio, on October 4 to 8, inclusive. At the meetings 
of this section papers and discussions of interest to practical 
brass and aluminum foundrymen will be presented. It is 
proposed to hold joint sessions also with the Institute of 
Metals Division of the American Institute of Mining & Metal- 
lurgical Engineers, which will hold its convention in Co 
lumbus during the same week. The other sections that will 
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be represented on the program of the American Foundry- 
men’s Association are the Gray Iron, Steel Foundry, Mal- 
leable Iron and Industrial Relation Sections, and in conjunc- 
tion with these meetings will be held the usual exhibit of 
foundry and machine shop tools, equipment and supplies. 


Exhibit at Atlantic City 

The exhibit at Atlantic City during the conventions of 
Section II]1I—Mechanical, and Section VI—Purchases and 
Stores, American Railroad Association, will be a record- 
breaker in all respects. Arrangements are being made to 
place exhibits in the balcony of the main building, thus in- 
creasing the total square feet of exhibit space from 93,499 
in 1919 to 99,817 ft. this year. Space has been allotted to 
335 exhibitors as compared to 301 last year. There are ap- 
plications for at least 30,000 sq. ft. of space in excess of the 
total amount ayailable; the Exhibit Committee found it 
necessary in manyeapstances to cut down the amount of space 
allotted to some @&e applicants in order to take care of a 
large number of ex#fbitors. The only way in which addi- 
tional exhibitors can be taken care of will be by making some 
arrangement to double up with exhibitors who have already 
been allotted space. 


gives names of secretaries, dates of next or regular 
meet.ng of mechanical associations and railroad 


\ss TION. —F*. M. Nellis, Room 3014. 165 Broadway, New 
City. Convention May 4-7. Hotel Sherman, Chicago. 
Rattroap Association, Section IITT.—MecuanicaLt.—V. R. Haw- 
ne, 431 South Dearborn St., Chicago. Convention, June 9-16. 
\tlantic City, N 
RAILROAD AssoctaTIon, Section VI.—PuRCHASES AND STORES.— 
P. Murphy, N. Y. C., Collinwood, Ohio. Convention June 14-16, 
\tlantic City, N. J. 
RaitroAp Master TiNNERS’, COPPERSMITHS’ AND [PIPEFITTERS’ 
A ; ©. E. Schlink, 485 W. Fifth St., Peru, Ind. Conven- 
June 1-4, 1920, Hotel Sherman, Chicago. 
x Rartway Toot ForemMen’s Association.—R. D. Fletcher, Belt 
vay, Chicago. 
Sor y For Testinc Materiats.—C. L. Warwick, University 
Pennsylvania, Philadelphia, Pa. Annual meeting, June 21, 1920, 
Monterey Hotel, Asbury Park, . i 
an Socrety oF MecnuantcaL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. 
STE Preaters’ Socrety.—W. H. Eisenman, 154 E. Erie St.. 


)N Rartway EvectricaL EnGineers.—Joseph A. Andreucetti, 
& N. W., Room 411, C. & N. W. Station, Chicago. 
Rartway Cius.—W. A. Booth, 131 Charron St., Montreal, Que. 


Meetings second Tuesday in month, except June, July and August. 
REMEN’s .AssoctATION OF CHicaco.—Aaron Kline, 626 North Pine 
\ve., Chicago. Meetings second Monday in month, except June, 


july and August, Hotel Morrison, Chicago. 

REMEN’S Association oF St. Louis.—Thomas B. Koeneke, secretary 

Federal Reserve Bank Building, St. Louis, Mo. Meetings first 
Tuesday in month at the American Hotel Annex, St. Louis. 

.L Rar~way CLus.—H. D. Vought, 95 Liberty St., New York. Meet- 
ngs second Friday in January, March, May and September and 
cond Thursday in November, Hotel Statler, Buffalo, N. Y 


[INTERCHANGE Car InspecToRS’ AND Car FoREMEN’s ASSOCIATION.— 
}. C. Keene, Decatur, Il. ; eae ; 
Swatr RarLway Crius.—H. Boutet, 101 Carew Building, Cincinnati, 
Yhio. Meetings second Tuesday in February, May, September and 
November. 


NATIONAL RarLroap Master Buiacksmitns’ Assocration.—A. L. Wood- 
vorth, C. H. & D., Lima, Ohio. " 
:NATIONAL RarLway Fuer Assocration.—J. G. Crawford, 542 W. Jack- 
on Blvd., Chicago. Convention, May 24-27, 1920, Hotel Sherman, 
da cans ; 
srs wie GENERAL ForEMEN’s .AssocraTIon.—William Hall, 
1061 W. Wabasha Ave., Winona, Minn. Convention Sept. 7-10, 1920, 
[otel Sherman. Chicago. ; 
MASTER po ert hesecaeeen, -Harry D. Vought. 95 Liberty St., 
New York. Convention May 25-28, Curtis Hotel, Minneapolis, Minn. 
re Car AND Locowotive Fainters’ Association OF U. S. AND CANADA. 
P. Dane, B. & M., Reading, Mass. 


EnGLanp RaiLroap CLus.—W. E. Cade, Jr., 683 Atlantic Ave., Bos- 
n, Mass. Meetings second Tuesday in month, except June, July, 

August and September. ' 7 i 

y te Rec erg a | D. Vought, 95 Liberty St., New York. 
Meetings third Friday in month, except June, July and August, 
9 W. 39th St., New York. 

\GARA Frontier Car Men’s Assocration.—George A. J. Hochgrebe, 623 
Brisbane Building, Buffalo, N.Y. Meetings, third Wednesday in 
month, Statler Hotel, Buffalo, N. ; ; ; : 7 

scipre RatLway CLus.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Meetings, second Thursday in month, alternately in San Francisco 
ind Oakland. eee : 

way CLusB oF PitrspurGH.—J. D. Conway, 515 Grandview Ave., Pitts- 
burgh, Pa. Meetings, fourth Friday_in month, except June, July 
ind August, American Club House, Pittsburgh. | ‘ 

Lours RarLway CLus.—J. B. Frauenthal, Union Station, St. Louis, Mo. 
Meetings, second Friday in month, except June, July and August. 

AVELING ENGINEERS’ ASSOCIATION.—W. O. Thompson, N.Y. C. R. 
Cleveland, Ohio. : 

I © pst CLus.—J. M. Byrne, 916 West 78th St., Chicago. Meet- 
ings, third Monday in month, except June, July and August. 
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PERSONAL MENTION 











GENERAL 


W. A. Corton, formerly assistant to the general mechan- 
ical superintendent of the Erie, at Meadville, Pa., has been 
appointed mechanical accountant, with the same headquar- 
ters. 


G. S. EpmMonps, shop superintendent of the Delaware & 
Hudson at Colonie, N. Y., has been appointed acting super- 
intendent of motive power, succeeding J. H. Manning, de- 
ceased. 


J. E. ENNts, corporate assistant engineer of rolling stock 
of the New York Central Lines, with headquarters at New 
York, has been appointed engineer of equipment claims, the 
former corporate title of engineer of rolling stock having 
been abolished. 


ALFRED E. CaLkins, who has been appointed superintend- 
ent rolling stock of the New York Central, lines’ east of Buf- 
falo, with headquarters at New York, as noted in the April 
issue, served as engineer 
rolling stock of the New 
York Central and the 
Rutland during the 
greater part of federal 
control. Mr. Calkins 
began railroad work on 
January 7, 1892, as 
stenographer in the 
transportation depart- 
ment of the New York 
Central. On March 5 
of the same year he 
was transferred to the 
general office of the me- 
chanical department. 
He became chief clerk 
in the car shop at Ro- 
chester, N. Y., on Feb- 
ruary 15, 1898. On 
September 1, 1899, he 
was again transferred to the general office of the mechanical 
department as assistant chief clerk of the car department and 
in 1903 he was promoted to chief clerk. Afterwards he was 
appointed assistant to the superintendent of rolling stock and 
on August 1, 1918, he became engineer of rolling stock, 
which position he retained until his recent appointment. 





A. E. Calkins 


C. A. GILL, superintendent maintenance of equipment of 
the Baltimore & Ohio, at Baltimore, Md., has been appointed 
superintendent motive power of the Eastern lines, with the 
same headquarters. 


T. F. Howey, superintendent locomotive operation of the 
Eric, with headquarters at Meadville, Pa., has been appointed 
special agent, with the same headquarters. 


D. L. MILLs, roundhouse foreman of the Chicago & North 
Western, has been appointed chief draftsman of the motive 
power and car departments, succeeding L. P. Michael. 


B. B. MILNER, engineer of motive power of the New York 
Central, with office at New York, has been appointed en- 
gineer of motive power and rolling stock, and will be re- 
sponsible for the design and construction of new equipment 
(other than electric), standards for repairs, testing equip- 
ment, supplies and materials. 


Joun L. Monn, assistant to E. E. Adams while consult- 
ing engineer of the Union Pacific at New York, has been 
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appointed mechanical assistant, with headquarters at Omaha, 
Neb. Mr. Mohun began railroad work as an apprentice in 
the Altoona shops of the Pennsylvania. Afterwards he be- 
came assistant master mechanic of the Juniata shops. He 
was then appointed assistant engineer of motive power and 
master mechanic of the New Jersey division with headquar- 
ters at Jersey City, N. J. He became assistant to the con- 
sulting engineer of the Union Pacific, with headquarters in 
New York in 1914. 


CuHartEs I. HyLanp has been appointed mechanical su- 
perintendent of the Toledo Terminal with headquarters at 
Toledo, Ohio. He served as chief boiler inspector of the 
Michigan Central from 
January 15, 1919, un- 
til the termination of 
federal control. Mr. 
Hyland was born on 
November 3, 1874, at 
Detroit, Mich. He was 
graduated from _ the 
high school at Jackson, 
Mich., and: began rail- 
road work asan ap- 
prentice for the Mich- 
igan Central in August, 
1891. He was promoted 
to foreman of the boiler 
department in July, 
1906, and left railroad 
service in November, 
1913, to become boiler 
expert for the Flannery G. I. 
Bolt Company. He re- 
turned to the Michigan Central in 1919 as chief boiler in- 
spector with headquarters at Detroit, Mich. 





Hyland 


W. K. Lynn, master mechanic of the Gulf “ Ship Island 
at Gulfport, Miss., has been appointed superintendent, with 
headquarters at Hattiesburg, Miss., succeeding M. D. Fohey. 


L. P. MICHAEL, whose appointment as mechanical engineer 
of the Chicago & North Western, with headquarters at Chi- 
cago, was announced in the April Railway Mechanical En- 
gineer, was graduated 
from Purdue University 
as a bachelor of science 
in mechanical engineer- 
ing, specializing in rail- 
road work, in 1896. He 
was first employed for 
about one year as a lo- 
comotive fireman by the 
Wabash and Monon 
Railways, later working 
as a special machinist 
helper in the shops of 
the Monon at Lafayette, 
Ind. He was then for 
eight years in the serv- 
ice of the Cleveland, 
Cincinnati, Chicago & 
St. Louis and during 
that time held the po- 
sitions of machinist, 
air brake foreman, erecting foreman, enginehouse and general 
foreman, draftsman and inspector of shops and machinery. 
Since 1906 he has been with the Chicago & North Western, 
being employed as a draftsman until 1908, when he was pro- 
moted to the position of chief draftsman of the motive power 
and car departments and held this position until he was re- 
cently appointed mechanical engineer. 





L. P. Michael 
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GrorGE C. JONES, whose appointment as general road 
foreman of engines of the Atlantic Coast Line, with head- 
quarters at Florence, S. C., was announced in the April Rail- 
way Mechanical En- 
gineer, was born on 
August 2, 1874 at Fay- 
etteville, N. C., and 
was educated at Don- 
aldson Academy, Fay- 
etteville. He began 
railroad work in the 
shops of the Cape Fear 
& Yadkin Valley Rail- 
way and later acted as 
a fireman and engine- 
man on that road until 
it was purchased by the 
Atlantic Coast Line. He 
continued as an engine- 
man with that road un- 
til December 20, 1909, 
when he was promoted 
to the position of road 
foreman of engines and 
on March 1, 1920, to his present one as genera! road foreman. 





G. C. Jones 


MASTER MECHANICS AND ROAD FOREMEN OF ENGINES 


F. P. Barnes has been appointed master mechanic of the 
Colorado, Wyoming & Eastern, succeeding A. D. Howard, 
resigned. 


J. L. BuTLER, master mechanic of the Missouri Pacific at 
DeSoto, Mo., has been transferred to the position of master 
mechanic of the St. Louis (Mo.) terminals of the Missouri 
Pacific. 


JoHn J. MULRENEY, general foreman of the North divi- 
sion of the Detroit & Mackinac, has been appointed master 
mechanic, with headquarters at East Tawas. Mich., succeed- 
ing H. T. Thomas. Mr. 
Mulreney was born on 
August 15, 1861, at 
Houghton, Mich., and 
received his education 
in the public schools of 
Jackson. Since June, 
1879, he has been en- 
gaged in railroad work, 
having first been em- 
ployed for three years 
in the shops of the 
Michigan Central at 
Jackson. He then went 
to Bay City and re- 
mained in the employ 
of that road until Sep- 
tember 10, 1889, since 
which time he has been 
with the Detroit & 
Mackinac. In April, 
1895, he was appointed general foreman of the North Divi- 
sion at Alpena, Mich., and acted in that capacity continuously 
from that time until he received his recent appointment. 





J. J. Mulreney 


F. G. FisHer has been appointed assistant master me- 
chanic of the St. Louis-San Francisco at Monett, Mo., suc- 
ceeding W. J. Foley, transferred. 


W. J. FoLey, assistant master mechanic of the Northern 
division of the St. Louis-San Francisco at Monet, Mo., has 
been appointed master mechanic at Enid, Okla., succeeding 
A. J. Devlin. 
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G. B. Jerreris has been appointed road foreman of en- 
gines of the Stockton division of the Southern Pacific, with 
headquarters at Tracy, Cal., succeeding W. R. Parker, trans- 
ferred. 


G. H. Lancron, shop superintendent of the Virginian at 
Princeton, W. Va., has been appointed master mechanic, with 


the same headquarters, and the title of shop superintendent 
} 


has been abolished. 

W. R. Parker, road foreman of engines of the Southern 
Pacific at Steckton, Cal., has been transferred to West Oak- 
land, Cal., succeeding E. E. House, retired because of ill 
health. 


W. C. Ross, master car builder of the Copper Range, has 
en appointed master mechanic at Houghton, Mich., suc- 
eeding N. M. Barker, resigned to engage in other business. 


CAR DEPARTMENT 


James Reep, who has been appointed master car builder of 
the New York Central, fourth district (west), with head- 
quarters at Englewood, IIl., as noted in the April issue, served 
from 1913 until the termination of federal control as assistant 
master car builder of the same road, with headquarters at 
Chicago. Mr. Reed was born in 1869 at Utica, N. Y. He 

ceived a public school education and began railroad work 
in 1888 as car repairer on the Rome, Watertown & Ogdens- 
irg, now part of the New York Central, at Utica. In 1891 
he entered the employ of the New York Central as inspector 

Herkimer, N. Y., and in 1892 he was transferred to 
Malone, N. Y., as foreman inspector. While serving in that 
“upacity he was stationed at Lyons, N. Y., from 1896 until 
1897, and at Rochester from 1897 until 1902, when he became 
hief joint inspector at Buffalo. 


SHOP AND ENGINEHOUSE 


CHARLES P. Bonp, whose appointment as foreman of the 


entralization plant of the Erie at Meadville, Pa., was an- 
nounced in the March Railway Mechanical Engineer, received 
his education in the Carnegie Technical School, Pittsburgh, 
Pa. His entire railroad work has been with the Erie, he hav- 


ing entered the employ of that road about 17 years ago as a 
machinist apprentice. Two years ago he was promoted to 
the position of shop demonstrator, which he held at the time 
of his recent appointment. 

A. J. Drvtix, master mechanic of the Western division 
of the St. Louis-San Francisco at Enid, Okla., has been ap- 
pointed shop superintendent of the North shops at Spring- 
field, Mo., succeeding J. E. Henshaw, transferred. 


F. H. JENKINS has been appointed locomotive foreman of 
the Canadian Pacific, with headquarters at Brownville Junc- 
tion, Me. 


E. P. Pootr has been appointed supervisor of shops of the 
Baltimore & Ohio, with headquarters at Baltimore, Md. 


PURCHASING AND STOREKEEPING 


L. V. Gutip has been appointed purchasing agent of the 
Union Pacific, succeeding G. H. Robinson, transferred. 

Atonzo Ross has been appointed superintendent of stores 
of the New York region of the Erie, with headquarters at 
Jersey City, N. J. 


OBITUARY 


Henry Bb. Brown, superintendent of the fuel department 
f the Lehigh Valley, died suddenly at his home at Bethle- 
hem, Pa., on April 1, aged 62 years. Mr. Brown was for- 
nerly general fuel inspector of the Illinois Central. 

Harry OsBorne, formerly works manager at the Angus 
shops of the C anadian Pacific, died at Montreal on March 17, 
920, aged 61. 
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SUPPLY TRADE NOTES 




















A new office has been opened by Alfred Herbert, Ltd., New 


York, at 31 Yonge street, Toronto, Canada, in charge of J. 
C. Blair. 


J. F. Griffin has been appointed chief draftsman of the 
Locomotive Feed Water Heater Company, 30 Church street, 
New York. 


The Chambers Valve Company, New York, has removed 
its office from 30 Church street to room 1017, 23 West Forty- 
thira street. 


The Bradford Draft Gear Company has removed its New 
York office from 30 Church street, to suite 1018, 23 West 
Forty-third street. 


Charles C. Kilander, Chicago manager of the American 
Steam Gauge & Valve Manufacturing Company, Boston, 
Mass., died on March 18. 


The Pennsylvania Tank Car Company and the Pennsyl- 
vania Tank Line have removed their New York office from 
50 Church street to 25 West Forty-third street. 

The Cincinnati Grinder Company is planning a two-story 
addition in the rear of its plant, 3233 Colerain avenue, Cin- 
cinnati, the dimensions being 107 ft. by 60 ft. 


Charles A. Beider, assistant manager of sales of the Na- 
tional Malleable Castings Company, Cleveland, Ohio, died 
in that city on March 13, at the age of 35 years. 


M. C. M. Hatch, formerly with the Pulverized Fuel Equip- 
ment Corporation, New York, has become associated with 
the Railway & Industrial Engineers, Inc., Broad street, 
New York, 

John Jeppson, one of the founders of the Norton Com- 
pany, Worcester, Mass., and for many years a director and 


superintendent of the plant, died suddenly in Havana, Cuba, 
on March 26. 


A. A. Roelofs, formerly special representative in the Ohio 
territory, of the Precision & Thread Grinder Manufacturing 
Company, Philadelphia, Pa., has been made manager of the 
Chicago office of the company. 


Fred J. Passino, who for many years has represented the 
Independent Pneumatic Tool Company in the Southwest, has 
been appointed assistant manager of the Eastern division, 
with headquarters in New York. 


Stewart H. Ford recently opened an office at 608 Mutual 
building, Richmond, Va., and is engaged in the railway sup- 
ply business, specializing on the Rees car and journal jacks 
and Hisey-Wolf electric portable tools. 


The Mahr Manufacturing Company, Minneapolis, Minn., 
is now represented in western Pennsylvania by J. L. Edwards, 
with an office at 498 Union Arcade building, Pittsburgh, Pa. 
Mr. Edwards succeeded J. S. Longnecker. 


J. F. Kroske, who served as a lieutenant with the Nine- 
teenth Engineers during the war, has taken a position in the 
service department of the Ingersoll-Rand Company, New 
York, and is connected with its Pittsburgh office. 


The Morris Machine Tool Company, Cincinnati, Ohio, 
has bought the business of the American Metal Products 
Company, also of Cincinnati, manufacturer of screw-ma- 
chine products, automobile starting cranks and drag links. 


The Morse Chain Company, Ithaca, N. Y., has opened 
two additional branch offices, one at 1402 Lexington build- 
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ing, Baltimore, Md., in charge of E. R. Morse, and the other 
at 302 Harrison building, Philadelphia, Pa., in charge of 
M. H. Rodda. 


The Hydraulic Press Manufacturing Company, Mt. Gil- 
ead, Ohio, has opened a branch office in the Mutual Life 
building, Buffalo, N. Y., in charge of R. K. Havlicek, who 
for some time has represented the company as a sales en- 
gineer, with office at Mt. Gilead. 


W. W. Williams, general manager of the Reading Iron 
Company, Reading, Pa., has been elected vice-president in 
charge of sales and operation and J. M. Callen, second vice- 
president, has been elected vice-president in charge of pur- 
chases and distribution of materials. 


The Curtain Supply Company, Chicago, has taken over 
the manufacture and sale of the steam and electric railway 
devices formerly made and sold by the Forsyth Brothers 
Company, Harvey, IIl., and is increasing the capacity of its 
plant to care for the additional business. 


Joseph R. Beatty, manager of the Fairbanks Company, 
Boston, died recently at his home in Newtonville, Mass. He 
was born in Philadelphia January 27, 1863. His connec- 
tion with the Fairbanks Company started in 1896 in Phila- 
delphia, and in 1902 he went to Boston as manager there. 


The Black & Decker Manufacturing Company, Towson 
Heights, Baltimore, Md., announces the establishment of a 
permanent office and showroom at 1436 South Michigan 
avenue, Chicago, Ill. This office will be in charge of R. G. 
Ames, whose territory has been extended to cover the middle 


West. 


Leslie R. Pyle, whose election to the vice-presidency of 
the Locomotive Firebox Company, with headquarters at 
Chicago, was announced in Railway Mechanical Engineer 
for April, was born at 
Cleveland, Ohio, on 
June 7, 1880. He en- 
tered railway service 
on February 6, 1906, 
as a locomotive fireman 
on the Minneapolis, St. 
Paul & Sault Ste. 
Marie. On June 1, 
1909, he became an 
engineman, and from 
1912 to 1913 was trav- 
eling fireman. On May 
1, 1913, he was ap- 
pointed a fuel super- 
visor, which position 
he retained until July 
1, 1918, when he was 
appointed supervisor of 
the Fuel Conservation 
Section, Division of 
Operation, United States Railroad Administration. This 
position he retained until March 1, 1920, when he was 
elected to the vice-presidency of the Locomotive Firebox 
Company. 


The Oxweld Acetylene Company, Newark, N. J., has taken 
over the manufacture of the Prest-O-Lite welding and cutting 
equipment. This apparatus, with certain refinements of de- 
sign, is now being manufactured by the Oxweld Acetylene 
Company under the name of Eveready welding and cutting 
outfits. 





L. R. Pyle 


Joseph T. Ryerson & Son, Chicago, have made an ar- 
rangement with the Camden Iron Works, Camden, N. J., to 
become the selling representatives of that company, which 
is engaged in manufacturing hydraulic tools, centrifugal 
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pumps, cast iron pipe and fittings, gas holders and kindred 
products. 


The Triangle Equipment Company has been organized to 
deal in railway and contractors’ equipment of all descrip- 
tions, with headquarters in the Munsey building, Washing- 
ton, D. C. The officers are W. P. Gleason, president; Rich- 
ard E, Lewis, manager, both previously with the Pennsylvania 
Railroad, and Anderson Allyn, treasurer, formerly with the 
director of sales, War Department. 

J. C. Little, mechanical engineer of the Chicago & North 
Western, with headquarters at Chicago, has resigned to enter 
the service of H. G. Doran & Co., Chicago representatives of 
the Schaefer Equip- 
ment Company, _ the 
Clark Car Company 
and the Mason Tank- 
ing Company, all of 
Pittsburgh, Pa.; Ben- 
son & Co., New York, 
and the Rivet Cutting 
Gun Company, Cincin- 
nati, Ohio. Mr. Little 
was born at Dunkirk, 
N. Y., on August 20, 
1871, and was edu- 
cated at Stanford Uni- 
versity, Palo Alto, Cal. 
He began railway work 
with the Brooks Loco- 
motive Works, now a 
part of the American 
Lecomotive Company. 
In March, 1903, he 
went to St. Paul, Minn., as a draftsman for the Northern 
Pacific, and later was promoted to chief draftsman. In 1904 
he was appointed chief draftsman on the Louisville & Nash- 
ville, with headquarters at Louisville, Ky., retaining that 
position until September, 1906, when he was appointed me- 
chanical engineer of the Chicago & North Western. 

The New Britain Machine Company, New Britain, Conn., 
announces the election of the following officers: F. G. Platt, 
chairman of the board of directors; H. H. Pease, president 
and treasurer; A. Buol, vice-president; S. T. Goss, vice-presi- 
dent; C. R. Hare, vice-president; R. S. Brown, Secretary; 
and H. E. Erwin, assistant secretary. 





J. C. Little 


D. Gleisan, manager, industrial bearings division of the 
Hyatt Roller Bearing Company, New York, announces that 
its offices have been removed from 1 Madison avenue to 100 
West Forty-first street, New York, where much larger head- 
quarters have been secured for the advertising, sales and 
engineering department of the division. . 

The Thomas Spacing Machine Company, Pittsburgh, Pa., 
has opened an office in Philadelphia, at 57 Transportation 
building. G. L. Bohannon will be in charge of this office 
and will handle the company’s entire line of equipment. He 
was formerly chief engineer and assistant general manager 
of the Youngstown Steel Car Company. 

The Rickert-Shafer Company, Erie, Pa., announces the 
following appointments: A. A. Shafer, secretary and gen- 
eral manager; C. W. Howard, formerly with the General 
Electric Company, general sales manager; A. J. Patterson, 
formerly with the Crucible Steel Company, general superin- 
tendent; and George Paterson, production manager. 

Charles A. Coons resigned as secretary and treasurer of 
the Paxton-Mitchell Company, Omaha, Neb., on: April 1, 
to enter the railway supply business in Omaha. Mr. Coons 
was connected with the Paxton-Mitchell Company for the 
last 14 years and prior to that time was in the motive power 
and car department of the Union Pacific for 20 years. 
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The Campbell-Howard Machine Company, formerly the 
Sherbrooke Iron Works, Ltd., Sherbrooke, Que., has been 
purchased by G. L. Bourne and F. A. Schaff, respectively 
president and vice-president of the Locomotive Superheater 
Company, New York. The company’s plant will be utilized 
partially to manufacture railway supplies for Canadian rail- 
roads. 


John N. Derby, vice-president of Manning, Maxwell & 
\foore, Inc., New York, died at his home in Greenwich, 
Conn., on March 29. Mr. Derby was born 53 years ago. 
He was a graduate of 
the University of 
Michigan, and in 1888 
organized the Hayden 
& Derby Manufactur- 
ing Company in the 
state of Michigan. 
About 30 years ago he 
became associated with 
Manning, Maxwell & 
Moore, and the Hay- 
den & Derby Manufac- 
turing Company was 
afterwards absorbed by 
the United Injector 
Company. Mr. Derby, 
at the time Manning, 
Maxwell & Moore was 
incorporated, was made 
first vice-president, di- 
rector and a member 
His special end of the business 
was looking after the brass department, managing the sales 
of the Ashcroft Manufacturing Company, the Consolidated 
Safety Valve: Company, and the Hancock Inspirator Com- 
pany, and looking after the general railroad trade covering 
these lines. He was the inventor of the Metropolitan injector 
used on steam engines and locomotives. 





J. N. Derby 


OT 


the executive committee. 


The Koppel Car Repair Company has been organized re- 
cently as a subsidiary of the Koppel Industrial Car & Equip- 
ment Company, Koppel, Pa. The new company has a shop 
located on the property of the parent organization and is 
turning out four repaired cars a day and has capacity for 
the dismantling and prepairing for repair of about 30 cars 
at one time. 


The Hulson Grate Company, Keokuk, Iowa, has been in- 
corporated for the purposes of manufacturing and selling en- 
gine and locomotive appliances and devices. The amount of 
capital stock authorized is $100,000 and the incorporators 
and officers include: A. W. Hulson, president; B. D. Streeter, 
vice-president; J. W. Hulson, secretary-treasurer; C. R. Joy, 
and W. M. Hogle. 


N. M. Barker, master mechanic of the Copper Range Rail- 
road, at Houghton, Mich., has resigned to become mechanical 
superintendent of the American Automatic Connector Com- 
pany, Cleveland, Ohio. He will have supervision of the 
manufacturing and installation of the connector this com- 
pany is placing on the market, which is designed to auto- 
matically connect steam and air hose on freight and pas- 
senger cars. 

The American Steam Conveyor Corporation, Chicago, an- 
nounces the appointment of the Kon-Wald Engineering 
Company, Mutual Life building, Buffalo, N. Y., as its rep- 
resentative in Buffalo and western New York. F. A. Konzel- 
man is manager of that company. The Brooks-Fisher Com- 
pany, Chandler building, Atlanta, Ga., has been appointed 
southeastern representative. This company was organized 
early last summer to carry on a business of manufacturers, 
agents and contractors. 
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C. H. Martin and Gustav Schirmer, of the Whiting Foun- 
dry Equipment Company, Harvey, Ill., after serving for 
several years in its estimating and sales department at the 
main office, have been respectively transferred to its Pitts- 
burgh and Detroit offices, to take up the duties of sales en- 
gineers. Both men are experienced engineers and are thor- 
oughly familiar with the design and construction of cranes 
and foundry equipment. 


H. U. Morten, vice-president of the Dunbar Manufactur- 
ing Company, Chicago, has been elected president of that 
company, succeeding Thomas Dunbar, who has resigned. 
The Dunbar Manufacturing Company, during the period of 
the war, was engaged entirely on war work and received an 
award for distinguished service for quantity production of 
artillery ammunition bodies. ‘The company has resumed the 
manufacture and sale of its various railway appliances and 
is also in position to manufacture steel doors for cars, steel 
pressings, stampings and drawn steel shades. 


George H. Snyder has been appointed sales engineer, with 
headquarters at St. Paul, Minn., of the American Steel Foun- 
dries, Chicago. He entered the service of the store depart- 
ment of the Minneapolis, St. Paul & Sault Ste. Marie as a 
clerk in 1905, and was promoted to chief clerk of the same 
department in 1909. He remained in that position until 
August 1, 1911, when he was transferred to the mechanical 
department and served as chief clerk under T. A. Fogue, 
general mechanical superintendent, until his new appointment 
with the American Steel Foundries. 


Karl J. Eklund, general manager of Mudge & Co., has been 
elected vice-president in charge of sales and service. In this 
capacity Mr. Eklund will also have charge of western sales 
for the Pilliod Com- 
pany, Swanton, Ohio, 
and the Chambers, 
Lyle Company. Mr. 
Eklund was born on 
July 8, 1884, and en- 
tered railroad service as 
a blacksmith’s helper in 
the shops of the Boston 
& Maine. After three 
years aS an appentice 
machinist he was em- 
ployed on various rail- 
roads as a journeyman 
machinist. In 1908 he 
returned to the Boston 
& Maine as machinist 
and foreman in the 
Keene, N. H., shops, 
and on March 1, 1910, 
he became connected 
with the Pilliod Company as a valve gear inspector. On 
February 1, 1915, he was appointed assistant to the presi- 
dent of the Pilliod Company, with headquarters at New 
York City. He occupied this position until April 1, 1917, 
when he was appointed assistant to the president of Mudge 
& Co., Chicago, and served in this capacity until his appoint- 
ment as general manager on March 1, 1918. 





K. J. Eklund 


The properties of the Southern Locomotive Valve Gear 
Company, Knoxville, Tenn., have been purchased by Gen- 
eral L. D. Tyson (former president) and associates, and re- 
organized as the Southern Valve Gear Company, with ample 
capital and facilities to take care of any and all demands for 
Southern valve gears and Brown power reverse gears. The 
officers of the new company are: General L. D. Tyson, 
president; Forrest W. Andrews, vice-president; William 
Whaley, general manager, and H. P. Strayer, secretary. The. 
headquarters of the new company are at Knoxville. 
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At the annual meeting of the Pratt & Letchworth Company, 
Buffalo, N. Y.. on March 2, changes were made in the officers 
of the company as follows: John C. Bradley, who for a 
number of vears has been president of the company, was 
elected chairman of the board of directors; John H. Bradley, 
general manager, was elected president and general manager; 
Franklin D. Locke, vice-president, was elected first vice- 
president; John P. Williams, who has been manager of sales, 
was elected second vice-president in charge of sales, and 
Willis M. Edwards was re-elected secretary and treasurer. 


The leather belting plant and business of the Edward R. 
Ladew Company, Inc., Glen Cove, N. Y., has been bought by 
the Graton & Knight Manufacturing Company, Worcester, 
Mass., oak leather tanners and makers of leather belting. 
The operations of the Ladew organization will be continued 
as heretofore by the new owners. The plant of the Ladew 
Company comprises 10 modern buildings, with a floor area 
of 14 acres, and employs more than 600 persons. The com- 
pany has branches in Boston, New York, Newark, Philadel- 
phia, Charlotte, Pittsburgh, Cleveland and Chicago and dis- 
tributors in all principal cities. 


Walter H. Lovekin, for the past two years assistant to the 
president of the Locomctive Feed Water Heater Company, 
New York, has been elected vice-president and treasurer. 
He was born in Phila- 
delphia, Pa., and re- 
ceived his education at 
the Haverford Prepar- 
atory School, Haver- 
ford, Pa., and Prince- 
ton University. After 
leaving Princeton he 
was employed for a 
time by the Logan 
Trust Company, Phila- 
delphia, Pa.. and by 
the Bell Telephone 
Company as a traffic 
inspector. He subse- 
quently joined the 
Philadelphia Bureau 
of Municipal Research 
as a member of the 
staff, and served in 
this capacity for two 
and a half vears. During this time he made detailed studies 
and surveys of various civic problems. After leaving this 
work he went with the R. J. Crozier Company, Philadelphia, 
as a salesman, handling railway, mill and mine supplies. 
On June 1, 1916, when the Locomotive Feed Water Heater 
Company was but two and a half months old, he entered 
its service, a few months later being appointed assistant to 
the vice-president, and in December, 1917, he was appointed 
assistant to the president, which position he held until his 
recent election as vice-president and treasurer. For the past 
two and a half vears Mr. Lovekin, in addition to his other 
duties, has been in charge of the company’s activities in the 
marine field. This involved the manufacture and delivery 
of feed water heaters, evaporators, boiler feed pumps, dis- 
tillers and oil coolers for more than 550 ships built or build- 
ing for the U. S. Shipping Board, Emergency Fleet Cor- 
poration. As vice-president he will continue in charge of 
the marine department and will be in charge of all sales and 
sales matters for the company, in addition to his duties as 
treasurer. 





W. H. Lovekin 


Charles C. Phelps has recently become associated with the 
Uehling Instrument Company, 71 Broadway, New York, 
combustion engineers and manufacturers of CO, recording 
equipment and other fuel economy apparatus. Mr. Phelps 
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is devoting most of his attention to research work in connec- 
tion with the efficient combustion of fuel oil in boiler fur- 
naces. He graduated from Stevens Institute of Technology 
with the degree of mechanical engineer and has since been 
studying power plant problems, having been for five years 
associated with the Ingersoll-Rand Company, New York. 
Mr. Phelps is an associate member of the American Society 
of Mechanical Engineers. 


Edward Wray has associated himself with Railway Ma- 
terials as managing editor, with headquarters in Chicago. 
Mr. Wray was formerly managing editor and publisher of 
the Railway Electrical 
Engineer from its first 
issue in 1909 to 1916, 
when the magazine was 
purchased by the Sim- 
mons-Boardman  Pub- 
lishing Company, pub- 
lishers of the Railway 
Mechanical Engineer. 
Mr. Wray continued 
his connection with the 
magazine as business 
manager, and later be- 
came associated with 
the Sangamo Electric 
Company, Springfield, 
Ill., as assistant gen- 
eral manager. He re- 
ceived his education at 
the University of Wis- 
consin, graduating in 
1905, and received the degree of electrical engineer in 1906, 
following a year of special work devoted exclusively to the 
investigation cf all of the various systems ef lighting steam 
railroad cars by electricity. In carrving out this work Mr. 
Wray had the assistance of 10 electrical students of the 
senior class at the university. Mr. Wray is a member of the 
American Institute of Electrical Engineers, associated mem- 
ber of the Railway Storekeepers’ Association and the As- 
sociation of Railway Electrical Engineers, and has_ been 
treasurer of the Railway Electrical Supply Manufacturers’ 
Association since its organization in 1909. Railway Ma- 
terials, the paper of which Mr. Wray is now managing edi- 
tor, was until recently know as the Railway Storekeeper. It 
is published by the former Railway Storekeepers’ Associa- 
tion, now known as Section VI Purchases and Stores, of the 
American Railroad Association. 





E. Wray 


R. Rivett, supervisor of car repairs for the United States 
Railroad Administration, with headquarters at Washington, 
D. C., resigned on March 1 to enter the service of the Ox- 
weld Railroad Service Company, New York, as district man- 
ager, with headquarters at Chicago. Mr. Rivett was for- 
merly connected with the Chicago, Burlington & Quincy, 
entering the service of that railroad in 1881, and resigning 
in 1902 as general car foreman. Subsequently he was ap- 
pointed general car inspector for the Union Pacific. He left 
the service of the latter road in 1910 to become general car 
inspector for the Illinois Central. In 1918 he became super- 
visor of car repairs for the Railroad Administration. 


The Metal & Thermit Corporation, New York, in order 
to take care of its increasing business in the New England 
states and in Canada, has appointed James G. McCarty 
manager of its Canadian branch, with headquarters at To- 
ronto, Ont., and has transferred Robert L. Browne from its 
New York office to Boston, Mass., where he will have charge 
of all sales in the New England states. Mr. McCarty was 
graduated from Stevens Institute of Technology in 1900, 
and became affiliated with the Metal & Thermit Corpora- 
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tion in 1909. He has had a wide and varied experience with 
all phases of the Thermit process and has represented the 
company in many sections of the United States and Canada. 
Mr. Browne has been associated with the New York office 
since 1917. 

R. T. Walsh, general sales manager of the Sullivan Ma- 
chinery Company, Chicago, for the past eight years, has been 
appointed vice-president in charge of sales and has also been 
elected a director. Mr. Walsh was born in Massachusetts 
and received his education at Worcester Polytechnic Insti- 
tute, graduating in 1900. He entered the service of the 
Sullivan Machinery Company at Claremont, N. H., and 
after several months was assigned to the western branch of 
the company at Denver, Col., as a salesman. In 1906 he 
was appointed Pacific coast manager, with headquarters at 
San Francisco, Cal. He was promoted to European sales 
manager, with headquarters at London, Eng., five years 
later, and in 1913 he was appointed general sales manager, 
which position he held until his recent promotion. 


Locomotive Stoker Company 


f.. ©. Deverell has resigned as superintendent of motive 
power of the Great Northern, at St. Paul, Minn., to become 


western sales manager of the Locomotive Stoker Company, 
Pittsburgh, Pa., with office at Chicago. He was born in 
Montreal, (Que., and after attending the public schools of 
that city began his career in the shops of the Grand Trunk 
at Montreal. He went west in 1895, and while performing 





A. C. Deverell 


some special work for Samuel Hill, president of the Eastern 
Minnesota Railway, came to the notice of the late James J. 
Hill, who appointed him superintendent of the freight car 
shops at St. Cloud, Minn. He was promoted to superintend- 
ent of the St. Paul locomotive and passenger car shops, the 
largest shops on the Great Northern system, employing ap- 
proximately 19,000 men. He subsequently became assistant 
superintend of motive power and later served as superin- 
tendent of motive power until his recent appointment as 
western sales manager of the Locomotive Stoker Company. 

H. C. Woodbridge has resigned as supervisor of the Fuel 
Conservation Section of the U. S. Railroad Administration 
to enter the service of the Locomotive Stoker Company as 
representative, with headquarters at Pittsburgh, Pa. He was 
born on October 7, 1874. He worked in the machine shops 
at Chatham, N. Y., and was extra fireman on the Lebanon 
Springs Railroad during 1891 and 1892. In 1897, he 
graduated as mechanical engineer from Cornell University. 
From June, 1897, to March, 1899, he worked as a machin‘st 
in the Minneapolis & St. Louis shops at Minneapolis, Minn. 





W. C. Woodbridge 
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He was foreman at Albert Lea, in charge of locomotive and 
car work from March, 1899, to February 1903, but during 
the last two years of this period served as traveling fireman 
and extra locomotive engineman and pilot. In February, 
1903, he was made traveling engineer and inspector for the 
American Locomotive Company, resigning in September, 
1904, to take service as general foreman on the Delaware, 
Lackawanna & Western, at Elmira, N. Y., serving until 
November, 1905. He was appointed a master mechanic on 
the Buffalo, Rochester & Pittsburgh, in November, 1905, re- 
maining in that position until January, 1908. From Janu- 
ary, 1908, to August, 1909, he was occupied in special work 
for the superintendent of motive power, and was made 
special representative and assistant to general manager in 
August, 1909, remaining in that work until June, 1918. He 
was then appointed supervisor for the Allegheny region, Fuel 
Conservation Section, U. S. Railroad Administration, which 
position he recently resigned. 

J. J. Byrne has been appointed district representative of 
the Locomotive Stoker Company, with his headquarters at 
new offices opened in Washington, D. C. He was born in 
Cincinnati, Ohio, and attended the publice schools of that 
city and Delaware, Ohio. He entered railroad service in 
1903, in the Cleveland, Cincinnati, Chicago & St. Louis 
shops at Delaware, as machinist apprentice. After complet- 
ing his apprenticeship, he entered the service of the New 
York Central Lines as machinist in the Collinwood shops. 
He remained in the employ of the New York Central until 
1909, when he left to accept a position as mechanical ex- 





J. J. Bryne 


pert with the Locomotive Stoker Company. In 1917 he was 
appointed representative with headquarters in New York, 
and the following year was transferred to the southern terri- 
tory, with headquarters at Roanoke, Va. Later in the year 
he was located in Richmond, Va., in charge of the Locomo- 
tive Stoker Company’s office at that place. 


The general offices of the Chicago Pneumatic Tool Com- 
pany on March 31 were removed from Chicago to the Chi- 
cago Pneumatic building, a new 10-story structure erected 
for the exclusive use of the company, at 6 East Forty-fourth 
street, New York. The move was accomplished without 
appreciable interruption to business over the week-end. Ar- 
rangements, carefully made in advance, made possible the 
jump of the organization across half of the continent with- 
out interference to the normal routine of business except for 
a brief period. The Chicago district sales branch, previously 
in the Fisher building, has been moved to new quarters at 
300 North Michigan boulevard. The Chicago service 











branch, formerly at 521 South Dearborn street, has been 
consolidated with the sales branch, at the new address, and 
both departments are under the direction of J. L. Canby, 
district manager. 


W. G. Walsh, notice of whose election as vice-president 
of the Galena Signal Oil Company, Franklin, Pa., with 
headquarters at Chicago, was announced in last month’s 
issue, began railway service as an apprentice in the machine 
shops of the old Cleveland, Cincinnati, Chicago & Indian- 
apolis, at Cleveland, Ohio. On the completion of his ap- 
prenticeship, he became a machinist on the Cincinnati, New 
Orleans & Texas Pacific at Somerset, Ky., and prior to 1890 
was successively locomotive fireman, engineman and general 
mechanical instructor. In 1890 he was promoted to master 
mechanic of the Louisville division, with headquarters at 
Louisville, Ky., which position he retained until 1900, when 
he resigned to become mechanical expert for the Galena 
Signal Oil Company. In 1910 he was promoted to resident 
manager, with headquarters at Chicago, which position he 
retained until his recent election to the vice-presidency. 


W. W. Frazier has recently been appointed assistant super- 
intendent of the tube works of the Reading Iron Company, 
Reading, Pa. He began work as a draftsman and for four 
years served at the Loraine plant of the National Tube Com- 
pany, both in the construction of its pipe mills and in the 
operating department. Later he served in an engineering 
capacity in the rearrangement of the pipe mills of the La 
Belle Iron Works and then went with the Youngstown Sheet 
& Tube Company, where for seven years he was first in the 
engineering department and later was general foreman of its 
tube mills. He was chief engineer of the A. M. Byers Com- 
pany for one year, leaving that company to become assistant 
chief engineer at the government plant that was being built 
for the Ordnance Department by the U. S. Steel Corporation 
at Neville Island. When the armistice stopped work on this 
plant he went with the Bethlehem Steel Company, at Spar- 
rows Point, as assistant chief engineer and recently became 
associated with the Reading Iron Company as assistant super- 
intendent of its tube works. 


J. S. Lemley, who for the past five years has been general 
sales manager of the G. F. Cotter Supply Company, Houston, 
Texas, has left that company to become associated with and 
a partner of W. D. Jenkins, Dallas, Texas, representative 
of manufacturers of railway equipment and supplies, with 
principal office at Dallas and offices also at Houston and 
New Orleans, La. Mr. Lemley will have full charge of 
all mechanical matters. He served on the Baltimore & Ohio 
in 1898 as a locomotive engineman and a short time later 
was promoted to trainmaster. After serving in this capacity 
for two years he went to the mechanical department of the 
Chicago, Milwaukee & St. Paul. Two years later he was 
appointed general supervisor of locomotive operation of the 
Baltimore & Ohio South-Western and the Cincinnati, Ham- 
ilton & Dayton, with headquarters at Cincinnati. After 
serving in that capacity for two years he went to the me- 
chanical department of the Texas & Pacific, remaining’ with 
that road until July 1, 1915, when he became associated 
with the G. F. Cotter Supply Company. C. E. Naylor, who 
has been associated with Mr. Jenkins since 1916, and for- 
merly served on the Texas & Pacific and the International 
& Great Northern in the mechanical and traffic departments, 
is in charge of the Houston office. R. L. Irwin is in charge 
of the New Orleans territory. Mr. Irwin was formerly pur- 
chasing agent of the Texas & Pacific, and during federal 
control of the railroads was purchasing agent of the lines 
under the jurisdiction of F. G. Pettibone as federal man- 
ager at Dallas, Tex. J. K. Bagley, formerly with the Texas 
& Pacific as chief clerk in the purchasing department, is in 
charge of the New Orleans office. 
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Union Firtincs.—The E. M. Dart Manufacturing Com- 
pany, Providence, R. I., has issued its 1920 catalogue (S) 
of unions and flanges, with illustrations, prices and schedules 
showing sizes, dimensions, weights, etc. 


Time Zones.—The Metal & Thermit Corporation, New 
York, is distributing a large map and calendar for 1920, 
showing railroad time zones in the United States and Canada 
and illustrating a number of interesting repairs made with 
Thermit welding. 


LocoMoTIvE CHART.—The Angus Sinclair Company, 
New York, has recently prepared a chart of a Pacific type 
locomotive showing a longitudinal cross section and a rear 
view of the interior of the cab. The detail parts are num- 
bered and the names are given in a list printed on the sheet. 


Arr Compressors.—The National Compressed Air Ma- 
chinery Company, San Francisco, Cal., has published a bul- 
letin, No. 20, describing the construction of a vertical type 
air compressor and containing a table of dimensions and 
specifications of the various models built by this company. 


CraneEs.—The Whiting Foundry Equipment Company, 
Harvey, Ill., has issued a new edition of its crane catalogue, 
designated as catalogue No. 151, containing 80 pages, 6 in. 
by 9 in., with a great many illustrations. Cranes of all types 
are represented and detailed information is given concerning 
them. 


VISE FOR PNEUMATIC Dri__s.—A four-page circular has 
been issued by the Independent Pneumatic Tool Company, 
Chicago, describing a new universal vise for pneumatic drills, 
the purpose of which is to firmly clamp and hold the drill in 
accessible positions while repairs, assembling and testing are 
done. Illustrations show the detail parts of the vise and how 
to use it. 





PowER Hammers. — A belt-driven and a motor-driven 
power hammer are described in a 16-page booklet published 
by Beaudry & Co., Inc., Boston, Mass. Both types are 
manufactured in various sizes and are described in detail, 
with tables showing sizes and dimensions. All the indi- 
vidual parts are illustrated and numbered for convenience 
when ordering. 


SOME REMARKS FROM DAn McGAnn.—Under this title 
the Walworth Manufacturing Company, Boston, Mass., has 
issued a folder containing a short poem in which Dan Mc- 
Gann declares his adherence to the principles of American- 
ism in the vigorous language of the shop. The folder, which 
is suitable for use as a poster, has already had a wide 
circulation in industrial plants. 


CONSTITUTION OF THE UNITED StTaTEs.—The Clark 
Equipment Company, Buchanan, Mich., has published an 
attractive booklet containing a reproduction of the Constitu- 
tion of the United States and all amendments. It is illus- 
trated with pen portraits of notable American Presidents by 
W. M. Young. This is a booklet which every American 
would be glad to have, and will be mailed on request. 


Arr Compressors.—Bulletin 75-U of the Sullivan Ma- 
chinery Company, Chicago, describes in considerable detail 





the Sullivan tandem compound Corliss steam driven air com-" 


pressors, class “WC”, which are available in unit capacities 


of from 1,000 to 3,150 cu. ft. of free air a minute. Photo-' 


graphs accompanying the text show installations of the Sul- 
livan Corliss compressors and indicate the range of service 
which they are performing. 














































































